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Introduction & Motivation Method

Examples of Vision-Question-Answer (VQA)

(a) open-ended evaluation under original image

(b) open-ended evaluation under noise image (+ VAP)

Originally captured by Ms. Xinjun Lin in Aranya, this little dog now 
travels with us to San Diego for NeurIPS 2025.

Experiments

1. Why LVMs Hallucinate: Parametric Bias

2. Key Idea: Turning Parametric Bias into Beneficial Visual Noise

Bias 1: Dominance Bias
• LLMs dominate due to massive scale compared to vision encoders.
• Causes models to over-rely on language priors, ignoring visual grounding.

Bias 2: Parametric Knowledge Bias
• MLLMs encode biased world knowledge from pretraining (e.g., long-tail

data imbalance), overfit to frequency exists objects.
• Model outputs reinforce superficial correlations.

A new perspective view: Hallucination stems from input conditioning, not model incapability.
Our approach: Reformulate parametric bias as an adversarial optimization problem — inject strategic

visual noise to shift model attention toward actual image evidence and away from text-prior biases.

Goal: Inject noise 𝜹𝜹 →  enforce visual grounding →  suppress parametric bias.
(1) Visual–Text Alignment
• Match 𝑓𝑓(𝑥𝑥 + 𝛿𝛿, 𝑐𝑐) with𝑓𝑓 𝑥𝑥 + 𝛿𝛿,∅
• Reduce prompt-driven hallucination

(2) Bias Exposure via Distorted Views
• Contract 𝑥𝑥 + 𝛿𝛿 with distorted image 𝑥̅𝑥
• Push apart 𝑓𝑓(𝑥𝑥 + 𝛿𝛿, � ) and 𝑓𝑓(𝑥̅𝑥, � )

(3) Zero-Gradient Noise Optimization
• Solve 𝛿𝛿 = arg maxℒ(𝑥𝑥, 𝛿𝛿)∥𝛿𝛿∥≤𝜖𝜖
• Training-free, model-agnostic

VAP vs. Gaussian Noise

2. Proxy-Based VAP: 1/8× Cost with Comparable Gains

1. POPE & BEAF Benchmark: Consistent Hallucination Reduction Across 8 LVMs


