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In general, a stereo matching algorithm is widely used to estimate the depth map by the aid of the multi-view
video. Although this method provides us with reliable quality of depth maps, it has a problem that the temporal
consistency of the depth video is low since the estimation process is independently performed on a frame-basis.
The tmeporal inconsistency problem affects the rendering quality of the synthesized views, as the flickering
artifact causes viewer discomfort. In addition, performance degradation of temporal prediction transpires in
depth coding. In this paper, we propose a depth filtering algorithm for temporally consistent depth video. The
proposed method applies a Modified Joint Multilateral Filter (MIMF) to depth video. Fundamentally, MJMF is
based on three Gaussian distributions: one spatial filter and two range filters for color and depth similarities. In
addition, we perform outlier reduction in the temporal domain using Gaussian-weighted least squares to deal
with temporal motion. Experimental results show that the proposed method improves the depth quality by 1.22
dB on average compared to previous algorithms due to enhanced temporal consistency.

Keywords: Depth video filtering, Modified joint multilateral filter, Gaussian-weighted least squares,
Temporal consistency, Three-dimensional video
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