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Depth Estimation from Light Field Analysis Based Multiple Cues Fusion
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Abstract Inspired by the depth perception mechanism of the human visual system, this paper
proposes a novel globally consistent depth estimation method from defocus blur and stereo disparity
depth-cues. According to the recent progress of light field theory, we can simulate the focus and
defocus depth cue by using synthetic aperture photograph technique. Firstly, the defocus blur
and stereo disparity depth cues are extracted from light field data sets, which is acquired by using
a camera array system. Then based on the characteristic of the two depth cues, we design a fusion
algorithm for the light field depth estimation. To acquire the globally consistent structural depth
result, we introduce an adaptive weighted smoothing function in Markov random field framework.
Finally, the global energy is minimized by graph cut algorithm, which leads a consistent and
precise depth estimation. We test the proposed method on both virtual data and real data, the
experimental results have shown that our method can take advantage of the two depth-cues and

obtain more robust depth estimation.
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Background

Depth estimation is one of fundamental problem in
computer vision. The depth information can be extracted
from particular image sets, which imply different kinds of
depth cues. Only a single depth cue is considered in most
existing methods, such as motion disparity, defocus blur,
shading relations and so on. Because the complexity of the
real world, single depth cue methods cannot generate robust
and accurate depth estimation, even with the state of the art
optimization algorithm, for example graph cuts and belief
propagation.

In this paper, we propose a novel globally consistent
depth estimation method based on both disparity and blur
depth cues. To acquire these depth cues, we build a dense
camera array, which can be simultaneously triggered by a
controlling system. The proposed method can extract more
robust estimation of scene depth. Most importantly, a
unified adaptive fusion framework of multiple depth cues is
introduced for depth recovery in this paper.
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Our research group has been engaged in research of 3D
structure reconstruction since 2007. Recently, we are aiming
at multi-view depth recovery and light field imaging. This
work is an extension of the following research work: 4D
Scene Modeling and Rendering from Multiple Time-variant
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aperture photography, light field theory, depth from focus
and stereo matching. This work is aiming at exploring joint

model of depth estimation by fusing multiple depth cues.



