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Introduction 

Stereoscopy is a technique for creating or enhancing 
the illusion of depth in an image by means of 
stereopsis for binocular vision. Stereoscopic vision 
was first systematically studied by Wheatstone in the 
early 1800s and the production of 3D films can be 
dated back to 1903. Since then, numerous 3D films 
have been produced, culminating in the breakout 
success of Avatar in 2009, which went on to become 
the highest-grossing film of all time.  

The success of Avatar has since greatly inspired 
further efforts in 3D film production and improved 
technologies and methods for 3D content capture 
and display. Indeed, the wave of 3D has not been 
limited to the theater screen.  In 2011, mobile 
phones supporting 3D capture and viewing are now 
available, the number of released 3D films has tripled 
compared to the number in 2008, and broadcast 3D 
content over the Internet is becoming common. With 
the release of 3D phones and 3D broadcast services, 
it is reasonable to believe that the amount of 3D 
content that is delivered by wireless and wireline will 
follow the trend of consumer video and increase 
exponentially over the next few years. Given an 
increasing clogged communication infrastructure, 
being able to monitor and maintain the integrity of 
3D video streams is of high interest.  Most 
stereoscopic methods present two offset images 
separately to the left and right eye of the viewer. A 
stereoscopic image require an increase in storage 
space compared to monoscopic images, the 
compression of stereo images is one of the most 

important factors to enable the extensive use of 
three-dimensional systems. Three-dimensional (3D) 
technologies have received wide attention as a result 
of great push from the industry and academia [1,2]. 
The necessity for designing perceptual 3D image 
quality assessment (3D-IQA) approach is increasingly 
important [3], since such perceptual issues in 3D are 
hardly considered in the traditional 2D image quality 
assessment (2D-IQA). The research of 2D-IQA, 3D-
IQA approaches can fall into two categories: 

(I) Subjective assessment and 
(II) Objective assessment.  

Subjective data is essential in understanding the 
impact of asymmetric distortion on the perceptual 
quality of stereoscopic images. Ideally, we would 
need a complete set of subjective test on an image 
database that contains both 2D (single-view) and 
stereoscopic 3D images, both symmetrically and 
asymmetrically distorted images at different 
distortion levels, as well as both single- and mixed 
distortion images. 

Symmetric and asymmetric encoding of stereo 
Image  

Symmetric encoding of the image pair is when the 
left and right images are compressed by equal 
amounts resulting in equal degradation. Asymmetric 
encoding is when the compression and therefore 
degradation of the left and right images is unequal. 
Symmetric and asymmetric encoding of compressed 
images was analyzed using both Peak Signal to 
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Noise Ratio (PSNR) and a subjective human factors 
study. Photographic, computer generated photo 
realistic and computer generated non-photo realistic 
test images are compressed, symmetrically and 
asymmetrically, using JPEG and, in each case a 
constant file size was maintained between the pairs.  

In symmetric encoding, First, the left image is 
independently coded. Then the right image is 
divided into non-overlapping blocks. Either fixed or 
variable size blocks are used. Each of these blocks is 
shifted horizontally and compared to the 
corresponding blocks in the coded left image using 
some (MSE, SAD, etc.) measure to determine the 
similarity between the two blocks. The most similar 
block, is the disparity compensated prediction, and 
the corresponding translation is the disparity for the 
block. Given the right image that is to be encoded 
and a disparity vector field, there are a variety of 
coding strategies that may be used. For example, the 
residual of the disparity compensated prediction may 
be encoded and transmitted.  

Proposed Methodology 

According to Double Stimulus Continuous Quality 
Scale (DSCQS) testing method described in ITUR 
recommendation BT.500-11, the subjective ratings 
for the distorted stereoscopic images were obtained 
on a scale of 0-100. The database includes 12 
original stereoscopic image pairs, from which 312 
distorted stereoscopic images are generated with 
five types of distortion: JPEG, JPEG2000, Gaussian 
Blur, White Noise and H.264.  

 

Figure 1: Diagram of the proposed 2D-to-3D quality 
prediction model. 

 

Symmetric and asymmetric compression 
Technique 

As stereoscopic images require an increase in the 
bandwidth compared to monoscopic images, the 
compression of stereo images is one of the most 
important factors that must be evaluated to enable 
the extensive use of three dimensional systems. The 
space required to store a stereoscopic image is 
normally twice the amount need to store a 
monoscopic one. Similarly, for stereoscopic video, 
twice the bandwidth is required. Symmetric 
compression of a stereoscopic image pair is when 
the same amount of compression is applied to the 
left and right image within the pair. If a different 
amount of compression is applied to each image 
within the pair, then the stereoscopic image is said to 
be compressed asymmetrically. 

MSE is the differences between corresponding pixels 
of the reference and the distorted images:  

MSE=  

Where M*N=Image Size 

I(m,n) and Id(m,n)= Pixels of reference and distorted 
image 

PSNR=10  

Expected Outcomes 

The major contributions in my project are as 
following:  

(I) We created a new subjective 3D-IQA database 
that has two unique features (the inclusion of both 
2D and 3D images, and the inclusion of mixed 
distortion types).  

(II)  We observe strong distortion type dependent 
bias when using direct averaging 2D image quality  
of both views to predict 3D image quality. To further 
advance the performance of current 3D QA models, 
we think that the effect of depth masking and depth 
quality needs to be further studied and addressed. 
Furthermore, while we did not find depth masking of 
distortions, we did find evidence of facilitation which 
may prove relevant to 3D QA. Of course, the 
disparity cue is not the only one used by the human 
visual system to perceive depth. For example, 
monocular cues such as occlusion, relative size, 
texture gradient, perspective distortion, lighting, 
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shading, and motion parallax all affect the perception 
of depth. It is not yet clear how the brain integrates 
all these cues to produce an overall sensation of 
depth. 

Conclusions  

The prominent advantage of the proposed method is 
that we construct the 3D visual attention model by 
applying two-dimensional (2D) saliency model, 
center bias, depth cue (foreground and background), 
and investigate various combination and modulation 
means for quality assessment task. It can be 
observed from the experimental results show that 
the proposed method can achieve much higher 
consistency with the subjective assessments.  

References 

[1] A. Smolic, P. Kauff, S. Knorr, A. Hornung, M. Kunter, 
M.Muller, and M. Lang, “Three-dimensional video 
postproduction and processing,” Proceedings of the 
IEEE,vol. 99, no. 4, pp. 607-625, April 2011. 

[2] C. Wheatstone, Contributions to the physiology of 
vision. Part the first. On some remarkable, and hitherto 
unobserved phenomena of binocular vision, Philosophical 
Transactions of the Royal Society of London 128 (1838) 
371–394. 

[3] P. Geng, H. Jiang, and Z. Zhang, “A video denoising 
method with 3D surfacelet transform based on block 
matching and grouping,” Journal of Computers, vol. 7,no. 
5, pp. 1065-1066, 2012.  

[4]. P. Seuntiens, L. Meesters, and W. IJsselsteijn, “Perceived 
quality of compressed stereoscopic images:effects of 
symmetric and asymmetric jpeg coding and camera 
separation,” ACM Trans. Applied Perception, vol. 3, no. 2, 
pp. 95–109, April 2006. 

[5]. A. Aksay et al., “End-to-end stereoscopic video 
streaming with contentadaptive rate and format 
control,”Signal Processing: Image Communication, vol. 22, 
pp. 157–168, 2007. 

[6]. .S.Pastoor, “Human Factors of 3D Imaging”, HHIBerlin, 
http://atwww.hhi.de 

[7], G. Saygili, C. Gurler, and A. Tekalp, “Quality assessment 
of asymmetric stereo video coding,” in Proc. ICIP, 2010.  

[8] P. Aflaki, M. Hannuksela, J. Hakkinen, P. Lindroos, and 
M. Gabbouj, “Subjective study on compressed asymmetric 
stereoscopic video,” in Proc. ICIP, 2010. 

[9]. L. Stelmach and W. Tam, “Stereoscopic image coding: 
Effect of disparate image-quality in left- and right-eye 
views,” in Singal Processing: Image Communication, 1998.  

[10] J. You, L. Xing, A. Perkis, and X. Wang, “Perceptual 
quality assessment for stereoscopic images based on 2D 
image quality metrics and disparity analysis,” in Workshop 
on Video Processing and Quality Metrics, Scottsdale, AZ, 
2010.  

[11]. M. Chen, L. K. Cormack, and A.C. Bovik, “No-reference 
quality assessment of natural stereopairs,” IEEE Trans. on 
Image Process., vol. 22, no. 9, pp. 3379–3391, 2013.  

[12]. K. Moorthy, C. Su, A. Mittal, and A.C. Bovik, “Subjective 
evaluation of stereoscopic image quality,” Signal 
Processing: Image Communication, vol. 28, no. 8, pp. 870–
883, 2013.  

[13] List of 3D Movies. URL 
〈http://en.wikipedia.org/wiki/List_of_3-D_films〉. 

[14] ESPN, ESPN 3D Broadcasting Schedule. URL 
〈http://espn.go.com/3d/schedule.html〉.  

[15]. J. Burge, M.A. Peterson, S.E. Palmer, Ordinal configural 
cues combine with metric disparity in depth perception, 
Vision 5 (6), Journal of Vision June 22, 2005, 
http://dx.doi.org/10.1167/5.6.5.  

Author’s details 
1M.Tech. Scholar, Department of ECE, Millennium Institute 
of Technology & Science, Bhopal, M.P., India. 
 
2Assistant Professor, Department of ECE, Millennium 
Institute of Technology & Science, Bhopal, M.P., India. 

 
Copy for Cite this Article- Vikas Kumar and Sanjay Sharma, 
‘Study on 3D Visual Attention for Stereoscopic Image 
Quality & Compression Assessment,’ International Journal of 
Science, Engineering and Technology, Volume 4 Issue 1: 2016, 
pp. 281- 283. 

283




