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 UniPercept-Bench: Unified perceptual-level image understanding benchmark for MLLM
 UniPercept: Domain-adaptive pretraining + Task-aligned RL
 UniPercept as reward model and evaluation metric
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Why Perceptual-level Image Understanding？
 Perceptual-level image understanding focuses on how an image looks and feels—capturing aesthetics, 

quality degradations, structural regularity, and surface texture. 
 Fundamentally different from semantic recognition, yet remain underexplored in MLLMs.
 UniPercept: a unified framework that defines, evaluates, and improves perceptual-level visual 

understanding across the IAA, IQA, and ISTA domains.

IAA (Aesthetics): Composition / Design / Visual 
Elements / Structure / Creativity / Communication ...

IQA (Quality): Distortion Location / Distortion 
Severity / Distortion Type  ...

ISTA (Structure & Texture): Scene Decomposition / 
Physical Structure / Material Representation ...
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ISTA (Image Strcuture & Texture Assessment)
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UniPercept-Bench-VQA (Visual Question Answering)
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UniPercept-Bench-VR (Visual Rating)
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 Constuction pipeline of UniPercept-Bench

 MLLM performs poorly on professional captioning, while improve sinificantly with sufficient 
domain priors.

 Using heterogeneous MLLMs across different stages helps.
 Human refinement is essential.
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 Training pipeline of UniPercept

 More diverse and large-scale pre-training data is better. 
 RL brings better generalization. (For VR & VQA)
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 Results & Comparison with SOTA models on UniPercept-Bench-VR (Visual Rating)
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 Results & Comparison with SOTA models on UniPercept-Bench-VQA (Visual Question Answering)
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 UniPercept can serve as a plug-and-play reward model for text-to-image generation.
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 UniPercept can provide unified perceptual metrics for evaluation.
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 UniPercept constructs a comprehensive profile for each image, spanning the IAA, IQA, and ISTA 
domains and providing fine-grained, multi-dimensional outputs.


