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Takeaway) Distill visual grounding during response generation, token by token, with guidance adapted to how diffuse or focused the teacher’s attention is.

Video

Cross-modal Attention Extraction

Observations

Prompt-to-Vision Attention
visual evidence for prompt interpretation

Response-to-Vision Attention
visual evidence during response generation

TRAG: Token-level Response-visual Attention Guidance

Prompt-to-Vision à Weak performance correlation
Response-to-Vision à Strong performance correlation
→ ① Supervise the response phase

Across adjacent layers à Redundant attention
Across response tokens à Diverse visual grounding
→ ② Aggregate layers, ③ supervise each response token

Response-to-Vision is the more informative signal

Visual grounding varies across response tokens

General Visual Question Answering Benchmarks

Compositional Reasoning Benchmarks

Across backbones & scales à Consistent gains

TRAG à Up to +3.0 Avg points over prior baselines

30-60% Depth → TRAG ≈ 0.72
SFT ≈ 0.18 | LLaVA-KD ≈ 0.32 | CompoDistill ≈ 0.41
→ Stronger response-time grounding fidelity
Check out the paper for more experiments and analyses!

① Shifting Supervision to the Response Phase
ℒ!"#$$%&#'()
(+#&,#-.$/.))) = #

1∈ℳ𝒮

𝒟!#$(𝐀4"
𝒯 𝐼 , 𝐀1𝒮(𝐼))

𝐼 = an index set of textual query

𝐼 = 𝐼#, 𝐼# = {𝑁 + 1,… ,𝑁 + 𝐿#}
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𝐼 = 𝐼6, 𝐼6 = {𝑁 + 𝐿# + 1,… ,𝑁 + 𝐿}
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Query range shift!
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① .
② From Layer-wise Matching to Token-level Distribution
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Aggregate intermediate-layer attention for each response token
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Normalize each token’s attention vector into a probability distribution

Define token-level guidance over normalized attention distributions

① .
② .
③ Entropy-Driven Adaptive Weighting
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O𝑎!,#𝒯 log O𝑎!,#𝒯,   where

High Entropy
- Diffuse visual evidence
- Forward KL for coverage
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Low Entropy
- Localized visual evidence
- Reverse KL for precision
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Cross-modal interactions peak at intermediate depths

⤷ Directly probe fine-grained visual grounding

Teacher-Student RàV Attention Cosine Similarity

Grounding-intensive depths


