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Abstract: In this paper, we propose a modified disparity 
estimation method using belief propagation (BP) for view 
interpolation. The view interpolation method generates an 
arbitrary intermediate view image with disparity. To extract 
disparities, we modified the BP based stereo matching 
algorith which solves the problem using Bayesian belief 
propagation. We propose two methods to improve accuracy 
of disparity. The first is about the matching cost 
computation. Instead of using pixel differences between 
corresponding pixels, we use block cost computation. The 
second is quad-tree region dividing for disparity refinement. 
Since narrow and accurate search range can guarantee 
accuracy of estimation, we divide the image into four 
distinct regions and refine disparities. By experiments, we 
improved quality of the interpolated images over 1~4 dB on 
average. 

1.  Introduction 
Three-dimensional video (3DV) or free viewpoint TV (FTV) 
provides realistic feelings at arbitrary viewpoint with a 
wide range of viewing angles. Multi-view video data is 
input for these systems to offer free viewpoint selection and 
3D display. Since the multi-view video data is captured by 
multiple cameras, techniques are different from single 
viewpoint video. Compression of a huge amount of data 
and interpolation between views are examples of issues. 
 The standardization of 3DAV (3 dimension audio-video) 
has been worked since December 2001 by moving pictures 
experts group (MPEG). After exploration of 3DAV, the 
standardization of multi-view video coding (MVC) has 
been progressed since August 2004 [1]. Many techniques 
are proposed such as prediction structure, illumination 
compensation, motion skip mode, and view interpolation 
prediction, etc. Recently, the joint draft 6.0 of MVC has 
been released in January 2008 [2]. For an extension of 
MVC, the standardization of FTV including multi-view 
depth data is working on since 2007 [3]. 
 One possible approach to exploit view interpolation is 

the view interpolation prediction method for multi-view 
video coding. According to the prediction structure of MVC, 
some intermediate viewpoint frames are coded by referring 
to the adjacent view frames as well as temporal direction 
frames. The view interpolation prediction method in MVC 
is proposed to exploit the interpolated image using coded 
two adjacent view images as an additional reference frame 
[4]. If the generated frame is effective, it is selected for 
coding. Quality of the interpolated image is directly 
dependent on the coding performance.  
 Stereo matching is another terminology of disparity 
estimation. It is one of main research issues in computer 
vision. Especially, belief propagation (BP) based stereo 

matching algorithm is the best technique among various 
algorithms as a global method [5], [6]. However, it is 
sensitive about noise or similar pixel values because it 
employs the maximum disparity value and pixel-level 
matching cost. As increase the maximum disparity value, 
the disparity error rate is also increase. In this paper, we 
propose a disparity estimation method using the BP 
algorithm to improve the disparity estimation accuracy and 
consistency for view interpolation. 

2. View Interpolation in Disparity Domain 
Generation of a virtual viewpoint image with multiple 
images is the main target of image based rendering (IBR). 
To obtain an arbitrary viewpoint image, we can define a 
function for real world in terms of position, possible angle, 
wavelength and time. This is the plenoptic function 
proposed by Adelson and Bergen [7]. Even though it can 
give a perfect arbitrary viewpoint image, the dimension is 
too high to define. Many researchers have proposed to 
reduce the complexity limiting dimension of the function. 
 View interpolation is proposed by Chen and Williams, 
which can reconstruct arbitrary intermediate viewpoint 
image using only optical flow between views [8]. They 
exploit correspondence of pixels of objects. Disparity of the 
stereoscopic images is good correspondence information in 
1D parallel camera rig. Because the multi-view video 
system uses 1D parallel camera rig, it is useful for 
intermediate view generation. 
 Disparity can be defined as a distance in horizontal 

coordinate of two corresponding pixels. This relationship is 
described in Eq. (1). 

        ),(),( ydxIyxI RL  (1) 

where d (d 0) stands for disparity of two matching pixels 
between stereoscopic images, and it can be factorized into 
two disparities by  (0 1), which is a new viewpoint 
between two images. The relationship for cameras is given 
as Eq. (2), where  is a rounding. I(x,y) stands for the 
intensity value of the sample at position (x,y). I (x,y)
indicates the intermediate view point image. 
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3. Disparity estimation using BP Algorithm 
Sun et al. proposed a stereo matching algorithm using 
belief propagation formulating the stereo matching problem 
as a Markov network and solved it using Bayesian belief 
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