
Goal: estimate true quality scores of video 
stimuli from noisy raw ratings

Subject bias

Last 4 OutliersBlack: lowest score
White: highest score

*NFLX Public Dataset



Proposed Solver
1. Video by video, estimate MOS by 

averaging over subjects
2. Subject by subject, estimate subject 

bias by comparing against the MOS
In a loop:

a. Subject by subject, estimate 
subject inconsistency as the std 
of the residue of raw scores

b. Repeat step 1 (with weighting). 
c. Repeat step 2.
d. If solution stabilizes, break

Alternating Projection (AP) Solver



Proposed Solver - Interpretation
● Strong intuition behind the updating steps

● The new method can be interpreted as computing the bias-subtracted 
consistency-weighted MOS

Quality are weighted by “subject consistency” (𝜐i
-2) 

after the subject bias (𝛥i) is removed. The “subject 
consistency” is the inverse of the (squared) subject 
inconsistency (𝜐i

2)*.

Subject bias (𝛥i) as the mean of the opinion 
scores after the true quality (𝜓j) removed.

Subject inconsistency as the standard 
deviation of the estimation residue (𝜖i).

*In practical implementation, we add a small ε to make the denominator non-zero. 

“Subject 
Consistency”

“Subject Bias”



Proposed Text Change in ITU-T P.913



Publication & 
Open Source Code

Whitepaper available at: https://arxiv.org/abs/2004.02067
Source code - free and open-sourced: https://github.com/Netflix/sureal/tree/master/itut_p913_demo

https://arxiv.org/abs/2004.02067
https://github.com/Netflix/sureal/tree/master/itut_p913_demo

