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Theory and implementation of depth photography

Liu Ziwei, Xu Tingfa, Wang Hongqing, Shen Ziyi, Rao Zhitao

(Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education of China, School of Optoelectronics,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: Traditional imaging methods are subject to limitations on information acquisition, which brings
about the deficiency of image quality. Therefore, a depth photography model was proposed here. This
model contains a depth matrix, a decomposition function, a defocus operator, and an adaptive
regularization term. The depth matrix could be estimated using the binocular stereo vision method, the
structured light approach, or the time-of-flight algorithm. The decomposition function was used to
segment the image into pieces according to the distinct depth values. The defocus operator was calculated
through a defocus-from-depth method. The adaptive regularization term reduces the staircase effect and
enhances image smoothness. Local standard deviations and local average gradients were used to evaluate
the effectiveness of depth photography model. Experimental results demonstrate that the proposed model is
effective.
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Fig.1 Principle for defocus formation
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