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Introduction
• No-Reference Video Quality Assessment is the 

task of predicting the quality of a video 
without the use of a reference video.

• The metric produced must correlate well with 
human judgments of video quality.
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Space-Time (ST) Chips
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• ST-chips are localized cuts of 
video volumes.

• ST-chips are cut from spatial 
windows such that they are 
perpendicular to the motion 
vector at each of those 
windows.

• The windows are 5x5 and we 
cut 5 frames back in time.



ST-Chips
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Statistics of ST-chips
• It is known that MSCNs !𝐼 of natural images 𝐼

follow regular statistics.
• MSCNs are defined as 

where 𝜇! is the local mean and 𝜎!" is the local 
variance. 
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Statistics of ST-chips – first order
• Since ST-chips capture natural objects as they move, we expect ST-chips of 

MSCNs to follow similar statistics as MSCNs of natural images.
• We find (as expected) that ST-chips of MSCNs follow a generalized 

Gaussian distribution in the first order:

• We extract 𝛼 and 𝛽 from the distribution as features for quality 
assessment.
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Statistics of ST-chips – first order
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ST Gradient chips
• Gradients can capture distortions that affect 

edges and contrast, which are very important.
• We also find the gradient magnitude of the video 

and compute the MSCNs of the gradient 
magnitude as well.

• We then find the ST-chips of the MSCNs of the 
gradient magnitude.
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Statistics of ST Gradient chips – first order
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• We find that ST Gradient chips of MSCNs follow a generalized Gaussian 
distribution in the first order.

• We extract 𝛼 and 𝛽 from the distribution as features for quality assessment.



Statistics of ST-chips – second order
• We find the pairwise products of ST-chips

• We find that these follow an asymmetric generalized 
Gaussian distribution.
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Statistics of ST-chips – second order
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• We find that both ST-Chips and ST-Gradient chips 
follow an AGGD in the second order.



Statistics of ST-chips – second order
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• AGGDs are of the form

• We extract the parameters 𝜂, 𝜈, 𝜎!", 𝜎#" from the distribution.

• 𝜂 = (𝛽# − 𝛽!)
$(!")

$(#")
. 𝜎!" and 𝜎#" are the variances of each side of the 

distribution.



Features in ChipQA-0
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• We train an SVR with these features.
• For all databases, we perform an 80:20 train-test split and use 

cross-validation to find the best parameters for the SVR.



Experiments
• We evaluate our algorithm on 4 large databases: 

– LIVE-APV Livestream VQA – Mix of spatial and temporal 
distortions. 4K content shown on 4K TV.

– LIVE Mobile - Mix of spatial and temporal distortions. Study was 
on mobile devices.

– Konvid 1k – User generated content. Mostly spatial distortions.
– LIVE Video Quality Challenge (VQC) – User generated content. 

Mostly spatial distortions.
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Results
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Results
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Computation time
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Conclusion
• We presented a novel, quality-aware feature space.
• We used the statistics of these chips to model 'naturalness' and deviations from 

naturalness and proposed parameterized statistical fits to their statistics. 
• We further used the parameters from these statistical fits to map videos to 

subjective opinions of video quality without explicitly finding distortion-specific 
features and without reference videos.

• ChipQA-0 is highly competitive with other state-of-the-art models on several 
databases.

• We are working on developing this idea further to do away with optical flow and 
improve performance.
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