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Motivation 
Evaluating 3D QoE 
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 Evaluation of overall 3D QoE is difficult 
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 No statistical differences between 3D and 2D QoE ? 

[2] 
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Motivation 
The use of others evaluation concept 
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 Evaluation of QoE using other evaluation concepts [1] 

 How close these evaluation concepts are from QoE?  

 Are your sure that people understand your question? 
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Motivation 
The use of pairwise comparison 
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 Simple question: evaluation of preference between presentation!  

 Take into account all factors involved in QoE 
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Experiment 
Research questions 
 

 Evaluate the distance between 2D and 3D QoE? 

 Preference of 3D over 2D depending on image quality and content characteristics? 

 Content characteristics vs. Coding – Relative importance? 



TELEKOM INNOVATION LABORATORIES 7/11/2013 8 

Experiment 
Selection of conditions 
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Lebreton, P.; Raake, A.; Barkowsky, M. & Callet, P. L. (2012), 'Evaluating depth perception of 3D stereoscopic videos', IEEE Journal of Selected Topics in Signal 

Processing 6, 710-720. 
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Experiment 
Experimental setup 

• Comparing only several versions of the same content  (intra-content comparison)  

• 23“ Polarized Display (Hyundai, Viewsonic V3D231) – calibrated display 

• Randomization of trials (sequentially and displays presentation) 

• 35 Observers (vision screened) 
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Results 
Preference of 3D over 2D in dependence of coding 

• Preference of 3D over 2D increases when pictorial quality increase  

• On average, isopreference achieved with VQM = 0.24 

• No clear relation was found with depth quantity 
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Results 
Mapping pairwise comparison data to a perceptual scale 

• Bradley model: Mapping of the preference to a continuous scale  
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A1 A2 A3 A4 

A1 - 46 29 48 

A2 44 - 34 43 

A3 61 56 - 50 

A4 42 47 40 - A2 

A1 

A4 

A3 
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Results 
Quantitative preference of 3D over 2D 

• Test design allowed to apply the Bradley model on the PC data  Quantitative evaluation 

• Evaluation of the “3D added value” 
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Results 
Limitation 

• Test design: PC intra sequences  No quantitative evaluation intra-sequences : unknown offset 
between BT-Score of different SRCs 

 

 3D Quality using Δ𝐵𝑇3𝐷: the difference between BT-Score of the 3D reference and 3D sequence 

 

 

 Comparison of QoE though the “3D added value” 
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BT-Scores not comparable 

Inter-SRC ! 

Δ𝐵𝑇3𝐷 𝑖 = 𝐵𝑇3𝐷 𝑖 − 𝐵𝑇3𝐷(𝑛𝑜𝑛 𝑒𝑛𝑐𝑜𝑑𝑒𝑑) 
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Results 
Quantitative preference of 3D over 2D 

• Increase of preference of 3D over 2D when quality increase 

• High content dependency 
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Results 
Quantitative relation between quality and “3D added value” (2) 

• High content dependency: codding affect “3D added value” with a ratio from 0.08 to 0.76 

• On average, a ratio of 0.71 between 3D pictorial quality and the  “3D added value” was found 
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Effect of codding 

on the “3D added value” 

“Appropriateness” of the 

3D material 
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Conclusion 
 
 

 Preference of 3D over 2D depends on image quality and content characteristics 

 Increase of pictorial quality provide an increase of preference of 3D over 2D 

 On average, a VQM of 0.21 was needed to reach the isopreference between 2D and 3D 

 

 Content characteristics vs. Coding 

 There is a high content dependency of the effect of “3D pictorial quality” on “3D added 
value” 

 On average, a factor of 0.71was found between the effect of coding and the “3D added 
value” 
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Further research 
 
 

 The explanation of the content dependency: 

 It may depends on depth quantity, depth quality, and visual discomfort 

 Previous work on content characterization should be applied to explain these data 

 

 Content specificities and pictorial quality will be considered for 3D QoE prediction 
algorithm 
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