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Abstract: 3D films have a history of a few decades, but only recently 3D video consumer products are 
gradually becoming popular. The focus of next-negation 3D research is on the so-called virtual-viewpoint 
(or free-viewpoint) video system. It is also an on-going standardization item in the international 
ITU/MPEG Standards. In addition to the movie special effects, one application of virtual-view system is 
the multi-view auto-stereoscopic (glasses free 3D) display. Typically, a densely arranged camera array is 
used to acquire input images and a number of virtual view pictures are synthesized at the receiver using 
the depth-image based rendering (DIBR) technique. Three essential components are needed for building 
a virtual-view system: depth estimation, data compression, and view synthesis. Another issue is how 
human being judges the quality of 3D video. There exist a number of 2D image/video quality assessment 
models, but the 3D perceptual modeling is largely under development. Because depth-assisted view 
rendering heavily depends on accurate depth maps, depth map acquisition becomes another critical 
element in this system. We will give a quick overview of these challenging topics and summarize our 
work on these subjects.  
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