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OBJECTIVE

Identify significant HRCs for:

 Subjective experiments

 Machine-learning-based VQA

Introduction to “Improved Performance Measures for Learning-based Video Quality 
Assessment Algorithms”
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How combine datasets?

How to select contents?

How to select HRCs?

How to evaluate your HRCs subsets?



LARGE-SCALE DATABASE

Different correlation scores may be obtained when testing an objective video quality 
(VQ) measurement using two different databases (and cannot really be averaged) 

 Lack of content variety in the databases.

 Lack of different HRCs in the experiments. 

Go for Large-scale?

 To evaluate objective measurements that is difficult to achieve in subjective assessment due to 
Limited HRCs.

 Agreement of objective measures.

 Not convenient for frame-based analysis? Consistency within a video sequence.

 The impact of source contents and the encoder parameters are studied.
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SMALL-SCALE DATABASE

After Analysis: go for small-scale?

 Identify significant HRCs for:

 Subjective experiments

 Machine-learning-based VQA

What we need is to choose HRCs that cover a good variety of targets.
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FIRST PART: HRC SELECTION ALGORITHMS
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1. QUALITY/BITRATE-DRIVEN HRCS 
SUBSET
2. CONTENT-DRIVEN HRCS SUBSET
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Quality/bitrate-based Content-based



OBSERVATION
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RESULTS – 1
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RESULTS – 2 - STD. OF THE RANKS MAGNITUDE
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SECOND PART: IMPROVED PERFORMANCE MEASURES
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After we have these subset, how do they perform?

Goodness?



EXPERIMENTS STEPS
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To test the goodness of the elected 

HRCs subsets.

Not to evaluate the prediction models



SHORTCOMING WITH PLCC AND RMSE 
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Bitstream-based NR VQA

RMSE & Correlation  

cannot tell us exactly which 

HRC set is better



SHORTCOMING WITH PLCC AND RMSE 
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Pixel-based NR VQA

Another Model

RMSE and Correlation can 

tell us something



(1) RESIDUAL ANALYSIS USING PCA
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Pixel-based NR VQA

How residual structured?

Any sign for systematic 

redundancy in the residual?



(2) CONFIDENCE INTERVALS OF PREDICTED DATA
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Pixel-based NR VQA

How much of the predicted 

data lies within CI of the 

trained model?

Remember:

Black lines: CI boundaries 

of the predicted data of 

the trained model.

Red Lines: CI boundaries of 

the predicted data of the 

validation data



(3) CONFIDENCE INTERVALS OF TRAINED MODELS
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Pixel-based NR VQA

Is the model stable when 

validation data is used?

Remember:

Black lines: CI boundaries 

of the model coefficient of 

when training data is used.

Red Lines: CI boundaries of 

the model coefficient when 

validation data is used.



(4) INTERSECTION ANALYSIS
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𝐺 =
𝑖

max(𝑏, 𝑟)2

The interaction between 

black lines and red lines?

The higher the overlap the 

better.



(4) INTERSECTION ANALYSIS (CONT.)
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𝐺 =
𝑖

max(𝑏, 𝑟)2

The interaction between 

black lines and red lines?

The higher the overlap the 

better.



(4) INTERSECTION ANALYSIS (CONT.)
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Pixel-based NR VQA

Bitstream-based NR VQA



PERFORMANCE MEASURE COMPARISON
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THANKS!

Questions
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