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Quality of Experience (QoE) SUBJECTIVE VS. OBJECTIVE
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Objective quality assessment is important to visual signal processing at scale
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Generic Diagram 

MOS : Mean Opinion Score



Visual Communication System
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All steps are subject to visual distortions
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Part I
Human Centric Subjective QoE Research



The Brain Mechanism for QoE
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(A) fMRI signals are collected from participants observing images of varying quality 
(B) The brain’s processing mechanisms for images of varying visual quality



The Brain Mechanism for QoE
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Statistical analysis Representational similarity analysis



The Brain Mechanism for QoE
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QoE Eval is not a low-level task, no specific brain area

Low-quality input causes higher energy consumptions

The impact of distortions reduces in higher regions

Quality cues can be captured via indentifying info gap

Higher brain regions compensates low quality visual input
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Part II
Human Centric Objective QoE Research



Analytic-tools Evolution

Bio-inspired
• Decomposition
• Weighting
• Synthesis

Hand-crafted 
• Feature-

extraction
• Optimal-

combination

End-to-End
• Adaptive-

sampling
• DNN structure 

variation

Large models
• Pre-trained
• SFT/RL
• Qualitative vs. 

Quantitative
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00'-10' 10'-20' 20'--00'

Human Imitation
Feature Experimentation

Network Adaptation
Data CurationQuality assessment research method evolution

Data-drivenKnowledge-driven



LMMs for QoE
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CVPR '23

LIQE: Language-Image Quality Evaluator

ICLR '24

Q-Bench: Benchmarking LMMs for VQA

CVPR '24

ICML '24

ECCV '24

TPAMI '24 CVPR '25

Co-Instruct: Multiple Comparison

Q-Bench+: Paired QA

Q-Bench-Video: VQAQ-Instruct: SFT for VQA

Q-Align: Using Discrete Levels 

CVPR '25

Fine-VQ: Fine-Grained VQA



LMMs for QoE cont'd
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ICML '25

Multimodal AV QA

ICCV '25

Face Video QA

ICCV '25

ICCV '25

MM '25

MM '25 MM '25

Deepfake QAFace Manipulation QA Multitask Image Editing QA

Talking Head QA

MM '25

Face Retouching QA AI-GUC QA



LMMs for QoE cont'd
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AAAI '26

AAAI '26

CVPR '26

CVPR '26

CVPR '26

VQA Thinker, Reasoning for QoE Eval

Scaling-up VQA to 400k

Pretraining for QoE Eval

Ad Aesthetic QoE Assessment Self-supervised gradual Post-raining for QoE Eval



Display-contents Evolution
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PGC

• TV
• Movie

UGC
(P-UGC)

• YouTube
• TikTok

AI-UGC

• AI Camera
• AI Retouching

U-AIGC

• Diffusion
• AR

F-AIGC

• Evolving
• Automation

Compression, Transmission
Capture, Environment

Aesthetics, Composition
Relevance, Fidelity

AGIQuality assessment research focus evolution

05'- 16'- 30'?50'- 23'-



AIGC QoE
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ICME '23

AGIQA 1K: Initialization

CVPR '24

AIGIQA-20K: The First Large Database

CVPR '24

MM '24

NurIPS '24

ICLR '25 CVPR '25

GAIA: AIGC Action Quality AIGV-Assessor: Large AIGC VQA DatabaseNTIRE: AIGC IQA/VQA Challenge

T2VQA: AIGC VQA

CVPR '25

Q-EVAL-100k: Total SolutionA-Bench:  Q-Bench to AIGC



AIGC QoE cont'd
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ICCV '25

AIGC EvalMi-50K

MM '24

3D Face AIGC QA

MM '25

MM '25

MM '25

MM '25 MM '25

Partial AIGC VQA AIGC Color Preference QAMultidimensional Face AIGC QA

Human Body AIGC VQA

MM '25

Omni AIGC QAHuman-Centric AIGC QA



AIGC QoE cont'd
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CVPR '26

AIGC Editing QoE

CVPR '26

CVPR '26

CVPR '26

CVPR '26

CVPR '26

GUI Grouding QoE

QoE Driven Retoucher

Authentication for I2I AIGC

Authentication for I2I AIGC QoE for GRPO in AIGC



Display-mode Evolution
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2D

• TV
• Movie

3D

• Active
• Passive
• Auto-stereo

VR

• HTC VIVE
• Pico

XR

• Hollow Lens
• Nreal/Xreal

SC

• Vision Pro
• Proj. Moohan

Pictorial Quality
Visual Comfort

Motion Sickness
Confusion

ImmersionQuality assessment research focus evolution

09'- 16'- 24'-50'- 17'-



LMMs for QoE VR/Immersion
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MM '24

THQA-3D VQA

MM '24

LMM-PCQA: Point Cloud QA

AAAI '25

VR/TVCG '25

VR/TVCG '25

CVPR '25 MM '25

Textured Mesh Saliency Mesh-Mamba SaliencyESIQA: Vision-Pro VQA

Textured and Non-T Meshes Saliency

CVPR '25

3DGS QA4DGC: Quality Optimized Coding



LMMs for QoE VR/Immersion
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ICLR '26

3D Understanding Bench

AAAI '26

GeoX-Bench

OJID '26

TMM '26

Head Move Prediction

Omni Image QoE



QoE, connecting Human, Data and Agent
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Quality
of

Experience

Data Agent

Human

Qo
E(
H,
D)

QoE(H,A)

Human Centric Vew
of Data (multimodality)

Human Centric Vew
of Agent (AI, LLMs)
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Part III
Human Centric AI QoE Research



Human Subjective QoE of AI

22Human-Centric Evaluation for Foundation Models, https://arxiv.org/pdf/2506.01793

https://arxiv.org/pdf/2506.01793


Human Objective QoE of AI

23QONEXT: Towards next-generation QoE for Foundation models, https://arxiv.org/pdf/2509.21889

https://arxiv.org/pdf/2509.21889


Objective Eval of AI

24ASCIIEval: Benchmarking Models' Visual Perception in Text Strings via ASCII Art, https://arxiv.org/abs/2410.01733, ICLR 2026

https://arxiv.org/abs/2410.01733


Objective Eval of AI

25MIMIC-Bench: Exploring the User-Like Thinking and Mimicking Capabilities of Multimodal Large Language Models
https://openreview.net/forum?id=J7wc4G6woS , ICLR 2026

https://openreview.net/forum?id=J7wc4G6woS


Objective Eval of AI
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GeoX-Bench: Benchmarking Cross-View Geo-Localization and Pose Estimation Capabilities of Large 
Multimodal Models, https://arxiv.org/abs/2511.13259, AAAI 2025

https://arxiv.org/abs/2511.13259


AIBENCH an AI Eval portal
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.



OpenCompass.org.cn
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The Era of Experience
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Richard Sutton

The Era of Simulation The Era of Human Data The Era of Experience



Agent Centric View of Data
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Quality
of

Experience

Data Agent

Human

QoE(A,D)
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Part IV
Agent (AI) Centric QoE Research



Machine Generated Contents and AI QoE
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PGC

• TV
• Movie

UGC
(P-UGC)

• TikTok Kwai
• Youtube

Bilibili

AI-UGC

• AI Camera
• AI Retouching

U-AIGC

• Diffusion
• AR

F-AIGC

• AGI ?

MGC
• Monitor Cam
• EAI/Agents
• Auto. System

• Since 2023, more visual media were 
consumed by machines than humans

• From human to machine preference
• Task performance-based QoE
• Quality metrics for EAI, RLVR, …



AI QoE
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Machine Preference Prediction 

Image Quality Assessment: From Human to Machine Preference, https://arxiv.org/abs/2503.10078, CVPR, 2025

https://arxiv.org/abs/2503.10078


AI QoE

34RGC-VQA: An Exploration Database for Robotic-Generated Video Quality Assessment, MM, 2025

RGC/MGC QoE Database, with MOS

2100 RGC videos with MOS



AI QoE

35R-Bench: Are your Large Multimodal Model Robust to Real-world Corruption?, IEEE J-STSP, 2025

Thorough Benchmarking of LLMs for Robotic Vision Tasks



AI QoE
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Embodied AI QoE, Database and Benchmarking for real tasks

Image Quality Assessment for Embodied AI, https://arxiv.org/abs/2505.16815 , ICLR, 2026

https://arxiv.org/abs/2505.16815


Agent QoE of Human
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Quality
of

Experience

Data Agent

Human QoE(A,H)

Anthropomorphic



Thanks

zhaiguangtao@sjtu.edu.cn
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