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p LVLM hallucinations are not pure perception failures. In many cases, the 
model already attends to the correct visual region, yet still produces the 
wrong answer. 

p We identify this overlooked issue as Perceptual Processing failure, which 
mainly appears as perceptual bottlenecks in attended regions and poor 
robustness under image degradation. 

p Existing DPO preference pairs are often off-policy, vision-agnostic, and 
costly to annotate, making them poorly matched to this problem.
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We propose 𝑷𝟐-DPO, a self-correction framework that synergistically combines the generation of on-policy, vision-aware preference 
pairs with a purpose-built optimization strategy, including a dynamic weighting mechanism and a
novel Calibration loss.
p Focus-and-Enhance pairs to correct perceptual bottlenecks by contrasting responses from enhanced and degraded visual evidence.
p Visual Robustness pairs to improve stability under noisy or degraded inputs.
p Calibration Direct Preference Optimization, which encourages the model not only to prefer better responses, but also to align 

them more strongly with visual evidence.
p Dynamic Deficit-Weighting (DDW) to adaptively rebalance the two objectives for each sample.

Ø Off-policy Winning responses often come from external 
sources, causing a policy mismatch that weakens DPO.

Ø Vision-Agnostic Existing pairs are not 
visually sensitive, relying on textual correction 
instead of visual intervention.


