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Human Visual System-based Quality 
Metric for 3D (HV3D):        
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n  HV3D: Formulation 

n  Quality of individual views  

Quality of individual views: 

VIF: Visual information fidelity 
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n  HV3D: Formulation 

n  Quality of cyclopean view 

Quality of Cyclopean View: 
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n  HVS fuses the left and right views of a scene into a 
single cyclopean view 

Modeling the Cyclopean View: 

n  Modeling the cyclopean 
view: 
¨  Step1: Finding matching 

blocks 
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n  Step 2: Fuse the information of right and left views: 
¨   apply the 3D-DCT transform  
¨  keep the the low frequencies (a 16×16 DCT-block) 
    (human visual system is more sensitive to low freq.) 
 

n  Step 3: Include the effect of sensitivity to contrast: 
¨  apply Contrast Sensitivity Function (CSF) modeling mask to 3D-DCT 

coefficients: 
n  Coefficients of CSF are inversely proportional to the JPEG Q-table 

                                

Modeling the Cyclopean View: 

 Cyclopean view  
 CSF 

 low freq. coef. 
of 3D-DCT  
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Quality of Cyclopean View: 

¨  SSIM: measure structural similarities between two cyclopean 
views (not geometric distortions) 

¨  VIF: measure geometric distortions between right and left images 
(within the cyclopean view) from the depth map  
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Quality of Depth Map: 
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n  HV3D: Formulation 

n  The quality of the depth map becomes more important 
if there are several different depth levels in the scene.  
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Quality of Depth Map: 

n  local disparity variance is calculated over a block size 
area that can be fully projected onto the eye fovea  



Determining Weighting Constants: 
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n  Subjective tests: training 

Combined quality components 

Factorizing for weighting constants 

Optimization problem 

Least Mean Square solution 



HV3D metric: 

n  Maximum of HV3D: 

  
n  Normalizing HV3D: 
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 2-View Case Scenario: Performance Evaluation 

n  Video sequences and subjective tests according to: 



 Correlation with Subjective Tests 

n  Fitting curves: 



 Correlation with Subjective Tests 

n  Correlation coefficients between the results of different 
quality metrics and subjective test: 

ISO/IEC JTC1/SC29/WG11, "3DV: Alternatives to PSNR," Doc. M24807, Geneva, Switzerland, May 2012. 


