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Unique Aspects of ODV
1. Spherical nature but stored in planar representations

360°

Projection
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Unique Aspects of ODV
2. Viewing characteristics: free look around, only viewport
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Unique Aspects of ODV
2. Viewing characteristics: free look around, only viewport

Visual Attention
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VIVA-Q Framework PSNR
SSIM
MS-SSIM
VMAF
…

𝚪𝐢,𝐤
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VIVA-Q Framework
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VIVA-Q Framework
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Score of frame i:

Γ𝑖,𝑘 Patch score

𝜈𝑖,𝑘 Visual attention weight

Visual attention weight of patch k of frame i:
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VIVA-Q Framework

Final score from temporal pooling P of frame scores
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P: arithmetic mean, harmonic mean, min, median, p-th percentile, …
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ODV Dataset and Subjective Experiments

- Goal: metric evaluation

- ODV Dataset

- 8 reference and 120 distorted ODVs

- Scaling and compression distortions

- Subjective Experiments

- Subjective scores (DMOS) and visual attention data
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ODV Dataset - 8K x 4K ERP
- YUV420p
- 10 sec.
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ODV Dataset

Adaptive Streaming System Distortions

1. Scaling: 8128 x 4064, 3600 x 1800, 2032 x 1016

2. Compression: 

• HEVC/H.265 (libx265 codec): two-pass encoding with the video buffering 
verifier method

• Five target bitrates selected by experts

=> 120 distorted ODVs
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Subjective Experiments

• M-ACR-HR

• [0,100] continuous grading scale

• Apparatus: HTC Vive + Virtual Desktop

Stimulus
(10 sec)

Mid-Gray
(3 sec)

Stimulus
(10 sec)

Voting

Singla et al., “Comparison of subjective quality evaluation for HEVC encoded omnidirectional videos at different bit-rates for 
UHD and FHD resolution”, Proceedings of the on Thematic Workshops of ACM Multimedia, 2017

1
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Comparative Analysis
• Metrics: 

• VI-Q: VI-PSNR, VI-SSIM, VI-MS-SSIM, VI-VMAF

VIVA-Q: VIVA-PSNR, VIVA-SSIM, VIVA-MS-SSIM, VIVA-VMAF

• 20 patches with 10 pix/deg resolution

• Traditional video: PSNR, SSIM, MS-SSIM, VMAF1

• Formats: equirectangular proj. (ERP), cubemap proj. (CMP)

• ODV: S-PSNR-I2, S-PSNR-NN2, WS-PSNR3, CPP-PSNR4

1Li et al., “Toward a practical perceptual video quality metric”, Netflix Tech Blog, 2019
2Yu et al., “A framework to evaluate omnidirectional video coding schemes”, ISMAR, 2015
3Sun et al., “Weighted-to-spherically-uniform quality evaluation for omnidirectional video”, Signal Process. Lett., 2017
4Zakharchenko et al., “Quality metric for spherical panoramic video”, Proc. SPIE, 2016
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Comparative Analysis

Correlation Analysis:

• Logistic function: 

• Performance metrics

• Pearson’s linear correlation coefficient (PLCC)

• Spearman’s rank ordered correlation coefficient (SROCC)

• Root mean squared prediction error (RMSE)

• Mean absolute prediction error (MAE)
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Standard Video Metrics
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S-PSNR-NN
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Voronoi patches and Visual Attention
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2K 4K 8K
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Findings

- VI-Q and VIVA-Q better than ERP and CMP

- Low projection distortion of Voronoi patches

- VIVA-Q better than VI-Q

- Visual attention is important

- Best: VIVA-VMAF
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Conclusions

- VIVA-Q framework

- Metrics based on Voronoi patches and visual attention

- ODV Dataset with 8 reference and 120 distorted ODVs

- Subjective scores and visual attention data

- Comparative analysis

- VIVA-VMAF achieves state-of-the-art performance
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Suggestions

• VIVA-Q as standard recommendation

• Extension of ODV Dataset

• More contents

• Different types of distortions

• Subjective quality scores and visual attention data



Many Thanks!
- Contact: crocis@tcd.ie
- Paper: Croci et al., “Visual Attention-Aware Quality Estimation Framework for Omnidirectional 
Video using Spherical Voronoi Diagram”, QUX 2020
- Code & Dataset: https://v-sense.scss.tcd.ie/research/voronoi-based-objective-metrics/


