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images with decomposition model for separating edge

Depth and structural similarity guided blending algorithm with
four-reference viewpoints

HE Xiaomeil, ZHANG Lianjunl, CHEN Fenl’z*, CAI Zhenzhenz, WANG Xiaodong1
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.School of Electrical and Electronic Engineering, Chongqing University of Technology, Chongqing 400054, China )

Abstract: Depth image based rendering (DIBR) with four-reference viewpoints for planar camera array allows
users to enjoy the scene immersively from all directions. This scheme can effectively eradicate holes distortion at
the boundaries of virtual viewpoint images. However, it results in obvious artifacts, background penetration, etc.
Therefore, this paper proposes a four-reference viewpoints blending algorithm guided by depth and structural
similarity (SSIM). Firstly, the main distortions generated by DIBR are analyzed based on four-reference
viewpoints for planar camera array comprehensively. Then, the view errors are eliminated as per the relative
position relationship between reference and virtual viewpoints, and distortion masks of the blended image are
extracted using the noticeable distortion model. In the end, the depth information and the SSIM in the distorted
areas of each viewpoint are utilized to optimize the blending weights, and the high-quality virtual viewpoint
image is thus rendered. Experimental results show that the SSIM and immersive video peak signal-to-noise ratio
of the virtual viewpoint image rendered by the proposed algorithm reads from 0.001 8 to 1.46 dB, which is
higher than those of the benchmark. In addition, the virtual viewpoint image rendered by the proposed algorithm
is more consistent with the ground truth image compared with the state-of-the-arts in terms of visual perception.
Key words: depth image based rendering; viewpoints blending; plane camera array



