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● FLIP points to targets; circuit discovery still 
starts afterward.

● Grounding-proxy alignment is suggestive, 
not causal sufficiency.

● Raw-layer failures are scoped contrasts; 
earlier mechanisms remain open.

● Code + data: 
https://anonymous.4open.science/r/flip-
qwen3vl-EBAC
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MAIN 3 TAKEAWAYS
● Behavioral gains are ambiguous until FLIP validates 

task linkage.
● Only the normalized Final site passes all four tests.
● FLIP nominates regimes to trace; it does not steer.

TL;DR1

● Floor Final-site hidden activations with z ̃=max(z,ϑ) before 
logits.

● Keep model weights, prompts, decoding, and caches 
unchanged.

● Sweep ϑ to reveal negligible, interior, and collapse regimes.
● Validate regimes, not isolated performance gains.
● FLIP validates intervention effects through four checks: 

regime structure, grounding alignment, feature coherence, 
and negative-control contrast.

Background / Motivating Question2

Limitations and Discussion5

Experimental Results4

● Qwen3-VL-4B on 
7,056 COCO pairs: 
ΔR50 peaks near 
0.059; IRRindirect<1 
supports grounding.

● Final-site sweeps 
recover the regime; 
matched raw-layer 
sweeps stall/collapse, 
ruling out threshold 
calibration.

● Figure 5: common-
baseline permutation 
destroys the regime, 
showing feature-
coherence 
dependence.

● Final-site flooring, 
clipping, and shifts 
show regimes; full 
protocol localizes 
specificity.
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FLIP: Method & Protocol3

● Open-weight VLMs expose logit-facing hidden states.
● Intervention gains can reflect instability, not mechanism.
● Which effects are structured and task-linked?
● Which sites merit circuit-level follow-up?

FLIP tells 
signal from 

noise in VLM 
interventions

FLIP for VLMs

effects must also satisfy grounding-proxy alignment, feature-
coherence dependence, negative-control contrast, and logit-
facing site specificity. (4) We replicate this protocol-level
signature across same-site magnitude-bounding operators
and multiple vision-language models.

2. Background and Related Work
Intervention-based interpretability trades off causal speci-
ficity and population coverage. Causal abstraction uses
interchange interventions to test aligned causal variables
(Geiger et al., 2021); causal mediation asks which internal
components are implicated in behavior (Vig et al., 2020);
activation patching and automated circuit discovery localize
task-relevant components after a metric and dataset have
been chosen (Zhang and Nanda, 2024; Conmy et al., 2023);
and circuit-tracing methods aim to recover prompt-level
computational graphs (Ameisen et al., 2025). These meth-
ods provide stronger mechanistic follow-up, but their con-
clusions can depend on the chosen behavior, metric, exam-
ples, and ablation design (Miller et al., 2024). Recent VLM
work similarly analyzes visual-token processing, learns in-
terpretable feature bases, or intervenes through latent and
hidden-state steering to improve grounding or reduce hal-
lucination (Neo et al., 2024; Pach et al., 2025; Yang et al.,
2026; Liu et al., 2025; Su et al., 2025; Juanico et al., 2025; Li
et al., 2025). FLIP targets the preceding selection problem:
before assigning an effect to a circuit or using it for steering,
it asks whether a candidate site exhibits a population-level,
task-linked, control-sensitive signature that warrants mecha-
nistic follow-up.

3. FLIP: Final Layer Inference-Time Probing
FLIP is an inference-time intervention applied to the post-
normalization final hidden-state tensor. Figure 1 shows the
operator: components below ω are clamped elementwise be-
fore logit computation, while all others are left unchanged.

3.1. Operational Definition

Let z(t) → Rnt→d denote the post-normalization Final-site
tensor passed to the output head during generation call t,
with nt equal to the prompt/image prefill length for the first
next-token logits and nt = 1 for cached decoding steps. For
strength ω → R, FLIP outputs

z̃(t) = max(z(t),ω), (1)

element-wise, the replacement is applied at every next-token
logit computation during generation. Thus, FLIP covers the
prefill logits used for the first response token and each subse-
quent autoregressive decoding step, while leaving weights,
prompts, tokenization, decoding rules, and KV caches un-
changed.

FLIP (definition used in all experiments). Given
the post-normalization Final-site hidden state z and
strength ω, FLIP outputs z̃ = max(z,ω) element-wise
before logit computation. No model weights, prompts,
or decoding rules are changed.

In the main experiments, FLIP targets the post-
normalization final hidden state passed to the output head.
We distinguish this Final site from raw decoder-layer out-
puts, including the pre-normalization last-block output.
FLIP is a probe, not an optimization method.

4. Tasks and Vision-Centric Evaluation Setting
Unless otherwise stated, main-text experiments use Qwen3-
VL-4B (Bai et al., 2025); additional model results are re-
ported in the appendix.

4.1. Intermediate Visual Signals

Prompted localization. We query the model with
Detect <object>. Provide correct bounding

boxes. and parse outputs into a common pixel-space
representation; model-specific details are given in
Appendix B.

Dataset and supervision. Localization prompts are in-
stantiated on a clustered subset of MS COCO val2017 (Lin
et al., 2014) comprising 7,056 image–prompt pairs, con-
structed image-centrically with one query per present object
category. Image-level clustering is used because prompts
drawn from the same image are not independent; anno-
tations are used only to instantiate <object> and score
outputs.

4.2. Reasoning-Based Counting

Counting prompt. How many <object>? Answer

with integer only. isolates errors attributable to vi-
sual instance discrimination rather than formatting.

4.3. Vision-Centric Benchmarks

We additionally evaluate MMStar, MindCube, and Natural-
Bench via LMMS-Eval as intervention probes rather than
optimization targets.1

5. Theory
This section gives the simple operator and output-head facts
used to motivate the probe. These facts are not themselves

1Third-party asset credits, licenses, and terms of use for Qwen3-
VL, Kimi-VL-A3B, MS COCO val2017, and LMMS-Eval are
documented in the supplemental repository.
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Figure 5. Graduated permutation control via mixing parameter ω. Both panels show !R50 under feature-coherence mixing, with
all curves centered against the same unpermuted no-intervention baseline (ω = 0,ε = →↑) rather than against ω-specific permuted
baselines. The upper panel zooms the near-zero/interior-response range, while the lower panel zooms the collapse regime. Relative to the
unpermuted case (ω = 0), all permuted conditions lose the positive regime earlier and enter collapse sooner, although the ordering among
nonzero ω values is not strictly monotonic. This indicates that feature coherence is necessary for the stability of the interior regime, and
that the observed loss is not an artifact of subtracting an already degraded permuted baseline.

7

FLIP for VLMs

→50 →45 →40 →35 →30 →25 →20 →15 →10 →5 0

0

2

4

6

·10→2

ω

!
R

5
0

→50 →45 →40 →35 →30 →25 →20 →15 →10 →5 0

→5

0

5

·10→2

ω

!
A
cc

(le
ft/

rig
ht

)

Figure 3. Primary dose–response and negative control. Top: FLIP on Qwen3-VL-4B-Instruct yields the expected three-region detection
response in !R50: near-baseline behavior, bounded interior gain, and collapse under strong flooring. Bottom: the singleton-pair left/right
control, measured by baseline-centered !Acc, does not reproduce this positive interior regime; it remains near baseline over most
non-collapse strengths and degrades under stronger intervention. The shaded band marks the FWHM window from the primary detection
peak; bands denote 95% CI where available.
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Figure 4. Raw decoder-layer and percentile-matched interventions versus the post-normalization Final site. FLIP is applied to
selected raw decoder-layer outputs and compared with the Final site passed to the output head. The Final site exhibits the bounded
interior regime, while raw-layer interventions remain near baseline, collapse, or show only partial movement. Percentile-matched sweeps
for Layers 8, 16, and 32 do not recover the Final-site dose–response and instead attenuate or worsen the response, ruling out a simple
raw-threshold calibration explanation. Bands denote 95% CI where available.
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Table 1. Delta-method grounding-proxy product summary on Qwen3-VL-4B. a: effect of FLIP on !R50; b: Poisson-GLM association
of !R50 with logE[Ecount] on strict counting responses; a→b: product summary; and IRRindirect = exp(a→b). Values below 1 indicate
that improved recall is associated with reduced tolerant counting error. The quantity is interpreted as grounding-proxy compatibility, not
direct within-pass causal mediation.

ω a SE(a) b SE(b) a→b SE(a→b) p-value IRRindirect [95% CI]

↑50.0 0.00208 0.00054 ↑2.070 0.158 ↑0.00430 0.00117 0.0002 0.9957 [0.9934, 0.9980]
↑5.0 0.02677 0.00214 ↑2.092 0.152 ↑0.05600 0.00606 < 0.0001 0.9455 [0.9344, 0.9568]
↑4.0 0.02962 0.00219 ↑2.087 0.151 ↑0.06180 0.00638 < 0.0001 0.9401 [0.9284, 0.9519]
↑2.0 0.03878 0.00242 ↑2.079 0.148 ↑0.08061 0.00765 < 0.0001 0.9226 [0.9088, 0.9365]
↑1.0 0.04832 0.00277 ↑2.049 0.146 ↑0.09903 0.00905 < 0.0001 0.9057 [0.8898, 0.9219]
↑0.5 0.05283 0.00294 ↑2.015 0.136 ↑0.10647 0.00932 < 0.0001 0.8990 [0.8827, 0.9156]
↑0.3 0.05777 0.00299 ↑2.032 0.137 ↑0.11739 0.01001 < 0.0001 0.8892 [0.8720, 0.9069]
↑0.2 0.05782 0.00304 ↑2.027 0.137 ↑0.11723 0.01002 < 0.0001 0.8894 [0.8721, 0.9070]
0.0 0.05900 0.00321 ↑2.074 0.133 ↑0.12236 0.01028 < 0.0001 0.8848 [0.8672, 0.9028]
0.5 0.02638 0.00355 ↑2.151 0.138 ↑0.05674 0.00847 < 0.0001 0.9448 [0.9293, 0.9607]
1.0 ↑0.531480 0.00590 ↑2.069 0.157 1.09974 0.08454 < 0.0001 3.0034 [2.5447, 3.5447]

output directly causes the other.

Logit-facing site specificity. Figure 4 shows that hidden-
state flooring alone does not induce the Final-site signa-
ture. Raw decoder-layer interventions remain near base-
line, collapse, or show only partial movement, while
the post-normalization Final site exhibits the full interior
regime. To test whether this contrast is a raw-threshold
artifact, we also overlay percentile-matched sweeps for
Layers 8, 16, and 32. These matched raw-layer sweeps
do not recover the Final-site dose–response and instead
attenuate or worsen the response. Thus, the raw-layer fail-
ures are not explained by applying too weak or poorly
scaled a threshold. The full protocol—primary-task regime,
left/right contrast, grounding-proxy alignment, and feature-
coherence dependence—localizes to the post-normalization
logit-facing state rather than to raw-layer depth or marginal
intervention strength alone.

Specificity under controls. At the Final site, permutation
controls (Figure 5) show that the positive interior regime is
not preserved once feature coherence is disrupted. All !R50

and mediator quantities in this control are centered against
the same unpermuted no-intervention baseline (ω = 0,ε =
→↑), not against a ω-specific permuted baseline. Thus any
baseline damage from permutation is retained rather than
subtracted away. Relative to ω = 0, nonzero ω settings
lose the positive window and collapse earlier, though their
ordering is not strictly monotonic; the control is therefore
interpreted as a feature-coherence stress test rather than as
an isolated flooring effect on an already permuted model.

Operator comparison. Flooring, symmetric clipping,
and additive shift each produce regime-shaped primary-
task curves, so non-monotonicity or peak !R50 alone is
not specific evidence. The full operator replication (Ap-
pendix M.1, Figure 11) therefore evaluates the joint sig-
nature: grounding-proxy alignment, feature-coherence de-
pendence, logit-facing site specificity, and failure on the

left/right performance control.

Cross-architecture replication and broader spatial con-
trol. Figure 6 shows the same qualitative three-phase struc-
ture in Qwen3-VL-8B, Qwen3-VL-4B, and Kimi-VL-A3B,
with Qwen3-VL-8B the lower-amplitude case. The bottom-
panel singleton-pair left/right control does not reproduce the
coherent positive interior regime across models; instead, it
stays near baseline or drifts downward before late collapse;
task details are given in Appendix J.1. Appendix F adds
the auxiliary indoor/outdoor response-switch diagnostic and
mediation replications (Tables 2 and 3).

Appendix-side corroboration. Appendix H.3 shows that,
for the lower-amplitude Qwen3-VL-8B case, RMR+ tracks
the interior regime while RMR↑ and RMRobj mark the
transition to over-suppression. Appendix I further shows
structured sweeps on MMStar, MindCube, and Natural-
Bench. These analyses broaden the regime picture but re-
main secondary to the mediator-aligned protocol evidence.

8. Discussion
FLIP occupies the screening stage between broad behav-
ioral probing and circuit-level identification. Primary-task
improvement is not enough, and neither is proximity to the
last decoder block. The relevant evidence is the joint signa-
ture: bounded grounding-proxy-aligned response, Final-site
feature-coherence dependence, failure on a performance-
based negative control, and specificity to the normalized
logit-facing readout. The raw-layer and percentile-matched
checks separate depth, dose, and validation: matching
marginal intervention strength at Layers 8, 16, and 32 does
not recover the Final-site response. Thus, FLIP does not
claim that a circuit has been found; it nominates the Final-
site interior regime as the most justified target for patching,
circuit tracing, or causal-abstraction tests.

The controls define the scope of this interpretation. Table 1
supports a shared grounding-proxy account in the interior
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