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Background
● Blind Video Quality Assessment (BVQA): 

Blind predicting perceptual quality of a video clip
○ Video-level features + Regression
○ Blind frame quality assessment (BIQA) 

+ temporal quality pooling

● BIQA + Temporal Pooling
○ Simple but effective
○ Evidence from subjective experiments [1]
○ Easily extensible to build future BVQA based

on future BIQA models

Fig 1. Building BVQA models by temporal 
pooling of BIQA-predicted scores

[1] S., Kalpana, and A. C. Bovik. "Temporal hysteresis model 
of time varying subjective video quality." ICASSP, 2011.

https://ieeexplore.ieee.org/abstract/document/5946613
https://ieeexplore.ieee.org/abstract/document/5946613


Temporal Pooling Methods
● Traditional Means

○ Arithmetic Mean: 

○ Harmonic Mean:

○ Geometric Mean:

○ Lp Minkowski Mean:   
N: number of frames
q_n: predicted quality of n-th frame
Q: final predicted video quality



Temporal Pooling Methods
● Means emphasizing low-quality parts

○ Percentile: 

○ VQPooling [2]:

            where

● Temporal Variation : 

          where

Where G_L and G_H are low quality and 
high quality groups separated by k-means

[2] Park, J., Seshadrinathan, K., Lee, S., & Bovik, A. C. (2012). Video quality pooling adaptive to 
perceptual distortion severity. TIP.

https://ieeexplore.ieee.org/abstract/document/6305529/
https://ieeexplore.ieee.org/abstract/document/6305529/


Temporal Pooling Methods
● Memory effects:

○ Primacy and recency effects: 

Primacy: 

Recency:

● Hysteresis pooling [3]

[3] Seshadrinathan, K., & Bovik, A. C. Temporal hysteresis model of time varying subjective video quality. ICASSP, 2011.

https://ieeexplore.ieee.org/abstract/document/5946613/


Ensemble Temporal Pooling
● We propose an ensemble-based pooling:

○

where, Q is singly pooled score, and F() is a 
learned regression mapping.

● We empirically selected three pooling methods 
to ensemble:
- Mean, VQPooling, Hysteresis

● Why ensemble?
○ More robust 
○ Better performance on average

Fig 2. Ensenble multiply temporal pooling 
methods



Experiments
● Selected 5 popular BIQA models:

- NIQE, BRISQUE, GM-LOG, HIGRADE, CORNIA

● UGC video quality benchmarks:
- KoNViD-1k, LIVE-VQC 

● Parameters:
- p = 2 for Minkowski
- k = 10% for percentile
-                                                     for memory effects
-                                for temporal hysteresis

● Evaluation protocols:
- 100 iterations of 80%-20% train-test splits, report median SRCC/PLCC



Experimental Results



Observations and Recipe
● Efficacy of temporal pooling is content-dependent:

○ If videos contain more motion or temporal quality variation, we recommend low-quality 
emphasizing pooling strategies like Perceptile, VQPooling, or Hysteresis.

○ If videos have less (camera) motion, like UGC videos uploaded to Flickr or YouTube, 
traditional sample mean may be adequate.

● Our proposed Ensemble pooling is an effective way to compensate between different 
pooling methods, thus delivering a more robust result.
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