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Motivation

> MLLMs struggle with 
region-level understanding 
for distortion analysis

> Even when given explicit 
regions cues (Set-of-Mark, 
BBoxes, Masks), they still 
cannot understand regions

> This worsens when task 
is to compare two images 
in terms of their regions

> This trend is visible in 
frontier LLMs (GPT, Gemini), 
open-source general-purpose and 
distortion-specific LLMs

> With SFT on distortion data, 
the open-source LLMs much worse

> parrot template responses

What To Do?

> Can we represent two images in 
terms of their regions in a 
structured manner?



Distortion Graph: A New Task

> A topological structure grounded in regions -- between two images under comparison
> “nodes” denote regions, “edges” between nodes denote comparative relations, and distortion signals are 
node “attributes”
> distortion signals: score, distortion type, severity of distortion, etc.



But How To Generate Distortion Graph?
> No dataset that is simultaneously:

>> comparative
>> has region annotations
>> is diverse in distortions

> We introduce: PandaSet

> A simple DETR-like model can generate the Distortion Graph

PandaSet
> Take 15 different distortions and add do pairwise comparison 
between two images

> Case 1: both images → one distortion afflicting all regions
> Case 2: one image has varying distortion per region
> Case 3: both images have varying distortion per region



PandaSet: Diverse Dists., Region Annotations

> 15 Different Distortions | > 4 Severity Levels | > Score
> Panoptic Region Annotation



DG → Emergent Distortion Understanding

> GPT-5 Mini On Its Own Struggles [Green Bars]

> GPT-5 Mini + Predicted Distortion Graph (DG) → performance improves [Purple Bars]
> GPT-5 Mini + Predicted DG also Encourages Reasoning about Distortion [Distortion Understanding]



DG → Emergent Distortion Understanding

> GPT-5 Mini uses Predicted DG as a hint to reason about region-wise comparisons
> If pixel evidence disagrees, GPT-5 Mini discards DG, otherwise uses it and reasons with it



Distortion Graph → General-Purpose Formalism

> Lots of problems 
are comparative in 
nature

> Human decisions 
are comparative in 
nature

> DG offers a 
general-purpose 
formalism to 
impose grounded 
structure on those 
comparative tasks

> A Complicated Example 
> Many Regions Each with Varying Distortions & Severity
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