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TL;DR
Multimodal RLVR gives every token the same advantage, which quietly weakens visual grounding. HiCCR reassigns outcome credit to visually-grounded tokens & trajectories using intra-visual attention concentration — up to +8.0 AVG@8 over GRPO, 
<3% overhead, no extra model or data.

1 Is Uniform Credit Right?

GRPO / DAPO broadcast one scalar advantage to every token, yet tokens differ greatly in how 
much they rely on visual evidence.

Sanity check: scaling advantages by random noise wt ~ N(1, 0.2²) already beats uniform credit 

in 4 / 4 settings.
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2 Finding: RLVR Weakens Vision

  ▸ (a) Attention: RLVR models attend less to the image; gap widens over generation
  ▸ (b) Gradient: smaller Input×Gradient share routed to image tokens
  ▸ (c) Function: zeroing image embeddings hurts RLVR models less

 HiCCR mitigates all three✓

3 Why? A Theoretical View
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Thm B.3 Uniform credit lets the textual gradient dominate the visual one:

Thm B.4 The bias accumulates into attention drift away from image tokens: RLVR amplifies rather than creates 
it.

4 HiCCR: Hierarchical Context Credit Reassignment

Reassigned advantage
only when Â > 0; negative rollouts 
unchanged

 Context Credit Score①

Visual-attention concentration: 1 − normalized entropy of 
attention restricted to image tokens (last 2 layers, head-avg). 
Forward-hook only.

 Token Credit Reassignment②

Amplifies tokens with above-average visual concentration. 
No token suppressed, no sign flip.

 Trajectory Advantage Reweight③

Among correct rollouts, upweights those with stronger visual 
engagement; α ≥ 1 keeps RL stable.

Drop-in
for GRPO / DAPO

+2.7% time
+4.5% memory

No extra model
or data

No extra
backward pass

5 Results on 10 Benchmarks

Qwen3-VL-4B Qwen3-VL-8B

Method Math General AVG@8 Math General AVG@8

Base (Instruct) 49.78 48.17 49.07 56.33 54.94 55.71

Best other RLVR† 69.60 61.95 66.20 74.94 69.95 72.32

GRPO 64.17 59.17 61.95 64.24 60.31 62.49

HiCCR-G (ours) 72.65 66.55 69.94 +7.99 69.79 63.94 67.19 +4.70

DAPO 71.40 62.80 67.58 70.95 64.96 68.29

HiCCR-D (ours) 71.36 65.93 68.95 +1.37 76.01 68.69 72.76 +4.47

† strongest of 7 other RLVR methods per backbone (DVRP for 4B, Reinforce++ for 8B); superscripts = gain over matched base RL.
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What makes a good credit signal?
Δ AVG@8 vs. uniform credit, averaged over {4B, 8B} × {GRPO, DAPO}

Time-decay

Same formula on text ctx

Entropy top-20% mask

Random noise

Raw visual attn energy

HiCCR (visual concentration)

−0.43

+0.55

+0.97

+1.25

+3.14

+4.63

Δ

→ The operative signal is concentration within the visual subset — not mere non-uniformity, text context, or attention 
magnitude.

6 Where Does the Credit Go?

Visual tokens get higher β (p<0.001); top-credit words are angle, circle, triangle, diagram; credit is front-loaded while the 
reasoning scaffold is built.

Ablation: token & trajectory levels are complementary
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Setup: train on ViRL39K · Qwen3-VL-4B/8B (+ InternVL3-8B, Geo3K low-data) · 9 RLVR baselines reproduced under identical conditions · AVG@8 over Geo3K, MathVerse, MathVista, WeMath, MV-Vision, MMK12, CLEVR-Count, LogicVista, MMMU
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