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AI Generated Omnidirectional Images 
(AIGODIs):

AI generated omnidirectional images hold significant potential for 
Virtual Reality (VR) and Augmented Reality (AR) applications.

However, many omnidirectional images generated by AI are of 
low quality and cannot meet the visual expectations of the users

=> IQA studies for AI-generated omnidirectional images 
which have significant difference compared with classical image 
in terms of formats, characteristics, and applications



300 AIGODIs generated by:
• 25 scene prompts (12 indoor and 13 outdoor)
• 5 omnidirectional generation models
Database: https://github.com/IntMeGroup/AIGCOIQA



25 prompts?

1. Tang and al. MVDiffusion: Enabling holistic multi-view image generation with correspondence-aware diffusion,” NeurIPS 2023
2. Xiao and al.  “Recognizing scene viewpoint using panoramic place representation,” in CVPR 2012
3. Li and al., “BLIP-2: Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models,” 
arXiv 2023

Preliminary prompts: using BLIP23 to annotate the images 
Refined using GPT4 to add details and polish
=> prompts containing abundant scene details, making the generated images more distinguishable in terms of text-image correspondence

Source:  25 omnidirectional images from the MVDiffusion1
training dataset and SUN3602 as natural instances



5 omnidirectional generation models?

1. Tang and al. MVDiffusion: Enabling holistic multi-view image generation with correspondence-aware diffusion,” NeurIPS 2023
2. Xiao and al.  “Recognizing scene viewpoint using panoramic place representation,” in CVPR 2012
3. Li and al., “BLIP-2: Bootstrapping Language-Image Pre-training with Frozen Image Encoders and Large Language Models,” 
arXiv 2023

• MVDiffusion
• Text2Light
• DALLE
• Omni-inpainting 
• and a fine-tuned Stable Diffusion model to generate omnidirectional 

images.
=> fine-tuning Stable Diffusion model: 2000 and 4000 BLIP2- labeled 
indoor/outdoor ERP omnidirectional images to fine-tune the Unet module



Statistical analysis of generated images (PVS)
Distribution of 4 features: sharpness, contrast, colorfoulness, brightness

Natural

Generated



Subjective scores?



Subjective cores: 3 dimensions

“Quality”:  comprehensive score of low-level visual qualities such as color, 
lighting and clarity, etc.

“Comfortability” (VR related), subjects are asked to give an overall score 
for the authenticity level, structure deformation level, as well as the comfort 
level. 

“Text-imagecorrespondence” (Prompt related) correspondence between 
text and



Preference from 3 Perspectives: Quality, 
Comfortability, Correspondence



MOS distribution on each dimension



Objective assessment?
(NR metrics)



Handcrafted-based models

Vision-language pretrained: score= cosine similarity 
between text and
image embeddings

Deep learning-based: retrained 3:2 ratio
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