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Background & Motivation
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Why Egocentric Spatial IQA?
• Limitations of traditional 2D/3D IQA for immersive egocentric content.
• Gap in existing metrics: lack of stereoscopic depth + immersive FoV + first-person perspective.



Database: ESIQAD
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Building an Egocentric Spatial IQA Database 

• 500 images: 400 captured (Apple Vision Pro), 100 synthesized (iPhone).
• Subjective experiments: 22 participants, 3 display modes (2D, 3D-window, 3D-immersive).



Database: ESIQAD
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Building the First Egocentric Spatial IQA Database 

• 500 images: 400 captured (Apple Vision Pro) => egocentric video, 100 synthesized (iPhone).
• Subjective experiments: 22 participants, 3 display modes (2D, 3D-window, 3D-immersive).

(a) 2D (b) 3D-window (c) 3D-immersive

Egocentric & 
Embodiment 



Subjective Experiment
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Human Perception Analysis

• MOS trends: Higher quality in 3D modes vs. 2D (Fig. (a)).
• Synthesized vs. Captured images: Better MOS for synthesized (Fig. (b)-(c)).
• Post-questionnaire: Preference for 3D-immersive despite dizziness.

(a) MOS: All images (b) MOS: Captured images (c) MOS: Synthesized images



Objective metric

Capturing the different immersive viewing 
conditions ? 
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ESIQAnet
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A Mamba2-based Multi-Stage Fusion Model
• Architecture: Patch embedding → VSSD blocks → Cross/Transposed attention → Quality regression.
• Cross-attention for binocular fusion, Transposed attention for channel interactions.

ESIQAnet: captures both pixel-level details and immersive perceptual effects that define egocentric 
content quality
=> predict the perceptual quality of egocentric spatial images across three display modes (dynamically 
adapting to display modes during unified training)



Main Results
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ESIQAnet Outperforms ALL Benchmark Models
• ESIQAnet-B achieves 2.78%↑ SRCC in 2D, 4.82%↑ SRCC in 3D-window, 5.33%↑ SRCC in 3D-immersive vs. 

best benchmark Models MANIQA.



Main Results
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Conclusion
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• ESIQAD: First large-scale IQA database for egocentric spatial images
• Human preference analysis: Revealed key characteristics under three display modes
• ESIQAnet: Novel mamba2-based model achieving SOTA performance across all modes
• Benchmark validation: ESIQAnet Outperforms existing IQA methods consistently

Database & Code: https://github.com/IntMeGroup/ESIQA

Contact us: xilei_zhu@sjtu.edu.cn, huiyuduan@sjtu.edu.cn
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