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Background Unimodal Dominance Framework

• Bidirectional interaction b/w audio&video modalities in
AVLLMs.

• Where is information derived from one modality (audio
or visual) is stored within the token of the other modality?

• Unimodal Dominance 
Framework
• A single modality governs 

the model’s output by 
providing decisive cues, 
while its counterpart 
remains ambiguous.

• Audio/Video Dominant case
• Metrics for Causal Tracing

• High -> token S acts as a
critical repository of cross-
modal information.

Are Sink Tokens Homogeneous Cross-modal Information Holder?

• Dissecting sink tokens
• Modality Dominance Score (MDS)

Finding 2 : Cross-modal sink tokens serve as the primary carriers of cross-modal information.

• Object hallucination in AVLLMs
• Misinterpreted object cues from one

modality may persist across layers.
• Incomplete suppression of erroneous cues

leads to captions mixing correct and 
hallucinated objects.

Finding 1 : Cross-modal information is primarily encoded in sink tokens. 

Where Is Cross-modal Information Located?

• Unimodal sink tokens
receive attention mainly
from their own modality.

• Cross-modal sink tokens
receive attention mainly
from the other modality.

Application: Mitigating Object Hallucination in AVLLMs

• Genuine objects: attention to cross-modal
sink tokens remains dominant across layers.

• Hallucinated objects: attention shifts
toward unimodal sink tokens, sometimes
exceeding cross-modal attention.

• Adaptive Sink-Guided Decoding (ASD)

• Dynamically reweights attention
between cross-modal and 
unimodal sink tokens during
generation.
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