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Light Field alpha Matting Based on Spatial-Angular Consistency
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Abstract

dimensional images to realize object extraction, alpha image compositing, and other computational imaging processing. A

The alpha matting algorithm can effectively separate the foreground and background information of two-

light field alpha matting propagation model satisfying spatial-angular consistency is established through the sparse
representation of light field data based on the spatial-angular interaction of four-dimensional light field data. The alpha
closed form solution of the central sub-aperture image is propagated to other sub-aperture image plane by the propagation
model, and the alpha images of light field with spatial-angular consistency can be obtained efficiently. In addition, a
quantitative evaluation metric of spatial-angular consistency for light field alpha images based on epipolar plane image (EPI)
is proposed. The numerical experiments are conducted on synthetic data sets and real light field data. The results show
that compared with each sub-aperture image matting algorithm, the proposed algorithm can reduce redundant computation
and quickly obtain high-quality light field alpha images with better spatial-angular consistency.
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Fig. 1 Schematic diagram of mapping relationship of object points in different viewpoints
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Fig. 2 Sparse representation of light field. (a) Central sub-aperture image and disparity map; (b) sub-aperture images
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Fig. 11 EPIs of real light field data alpha matting. (a) EPI obtained by propagation algorithm in platonic scene when v= 1,y = 390;

(b) EPI obtained by each sub-aperture matting algorithm in platonic scene when v=1,y=390; (c) EPI obtained by

propagation algorithm in antinous scene when v=1,y=1435; (d) EPI obtained by each sub-aperture matting algorithm in

antinous scene whenv=1,y=435
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Table 2 Consistency evaluation of real light field alpha images

Propagation

method

Each sub-aperture
Scene .
matting method

Real light field data 0.38 0.48
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Fig. 12 Comparison of real light field data fusion («=1,v=1). (a) Result obtained by propagation algorithm; (b) result obtained by

each sub-aperture matting algorithm; (c) partial enlarged image of Fig. 12(a); (d) partial enlarged image of real light field data;

(e) partial enlarged image of Fig. 12(b)
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Fig. 13

EPI of fusing light field data (v=1,y=598). (a) EPI obtained by propagation algorithm; (b) EPI of real light field data;

(c) EPI obtained by each sub-aperture matting algorithm
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Fig. 14 Comparison of new generated viewpoint of real light field data (u=1,v=1.5). (a) New viewpoint generated by propagation

algorithm; (b) new viewpoint generated by each sub-aperture matting algorithm
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Fig. 15 EPIs of new viewpoint images of real light field data. (a) EPI of new viewpoint image obtained by propagation algorithm when

v=1,y="71; (b) EPI of new viewpoint image obtained by each sub-aperture matting algorithm when v=1,y=71; (¢) EPI of

new viewpoint image obtained by propagation algorithm when v=1,y=528; (d) EPI of new viewpoint image obtained by

each sub-aperture matting algorithm when v=1,y= 528
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