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Attention can reach the right pixels and still fail to deliver useful visual evidence. FVR measures and repairs that flow in a training-free manner.

FVR asks whether visual evidence reaches the logits, not only where attention points.

PROBLEM 02/ METHOD 03/ EVIDENCE
1s10n LVLM Transformer Block low-Reliabili ecodin rediction
F};coder Layer [ % Layer L-1 ) : o y e 49 06 3 042 S
— Head} Head™! Statue . Statue [ final
Leakage S @ Soe d L e ey e e EER Wall — SR HEN Wall 4= ) CHAIRS @ 128 tokens AVG. LATENCY / IMAGE
SRl o o —= . — T 49.8 ONLY - 55.0 regular 0.99x regular decoding
| Headg1 Head%7!
[ j - Baseline
Visual Tokens . Flow Variance Selection_ Scaled Helinger Space Q/) - 62
8o Q: What vegetable is in the pot? S0 Q: 'HOW many ; ws are there 3} S STG;L?;EZOH;EWZ ~ Mask fl ’ [Eq8 60 - @ Regular @ Woodpecker
il o Textual Tokens : I Tky» Headsn ) Q 0 Intervened " A ‘ ﬁt - ® Vb o | BALC
. “HPEC e ; | | @ M3ID @ ONLY
& A: Carrot. OITECl g8 A Only One. (Hallucinated) [ ] [ Flow Variance Reliability (Eq.3) Q . Heads »p_ S 0 58 .Woodpecker ® OPERA %  Ours (FVR)
.. : R Lizsil o { Reliability-aware | j - Layer 1§ | ’ @9 5 é 56 -
g Wil e FLITRY Ml = Head} ention (Eq. Head}
“ Iﬁ ...h._ = ' 'l -l i:. T r-.-l"':u.-.;— i - g@ d SRETHOn () / i | Statue [ a @ Regulay VCD
i a .- X 135 H-"T"' ;.L. ELs s A Q: How many —» Tokenizer — Head!, | ’(:) "W Heacl, [ | Vel (R < 541 M3ID
| *é oL "'-:?I TR L Tl A LFIT_- I- cats are there e b e gl Cat [ fo an
aplﬂ— -._-;l_":.i';'_r : ’Iltﬁ.:i il o EE L!..!_ T ke 4 ‘H!F in the image? Headl, -“ u O s, Grass [ A ‘ O 5 .OPERA
L EH LR - i o L ik . i}
High Weight ® |  High Value 1 High Weight f Low Value l FVR 1nserts one reliability-guided edit into a frozen LVLM; no training and HALC
4 ’ 50
- - © ONLY
(a) Correct Sample (b) Hallucinated sample no extra query are TGQUITGd. * Ours (FVR)
High attention weight # useful visual contribution. Combine attention weights with projected value magnitudes to estimate 0 5 10 15 20 25 30
Hallucination appears when the routed value is weak. visual delivery for every head. Avg. Latency (s)
SELECT Mute the lowest-FVR K = 20% heads 1n one layer; preserve heads with Lower-lett 1s better; bubble area denotes GPU INCImory.
yer; p
i reliable value paths.
Visual Flow Leakage (VFL) P Best or strongest results across benchmarks
Attention is routed to visual tokens, but the value paths deliver o DECODE  Blend base and edited logits only when the flow 1s reliable and Setting FVR result Change
weak or inconsistent evidence to the residual stream. The distributionally consistent. POPE - A-OKVOA Adv. - Qwen-VL |83.27 A 0
: : : Lo .. . . . . . - A- v. - Qwen- . CcC. .
model “sees” an object without grounding the next token 1n it. Qualitative evidence ‘- object existence and spatial relations
- CHAIR - Qwen-VL - 64 tok. 15.0/7.0 —4.4/-1.2
Text Query: Baseline
_ Whatruibs -m-the_le_pr_aLt_of_the fridge? : :
VALUE-AWARE SIGNAL  ————— . o g MME-Hallucination - LLaVA 645.75 +4.09
Baseline Answer: ~~ _ - !
Ni”*(L,h) = v 2; (wi™(6h) - v (Eh)l2 )® Two types of fruit in the left-part of the Efficiency - LLaVA - 128 tok. 3.42 s 0.99x regular
fridge strawberries and blueberties.

FVR averages this gain-weighted routing signal at the
current decoding position to score each attention head.

Ours Answer:

Both components are necessary

In the left part of the fridge, there is a
plastic box of strawberries.
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* A training-free intervention with negligible overhead relevant grounding. fewer hallucinations with nearly no inference overhead.
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