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Abstract:
In low-level vision problems, one of the most important tasks is to smooth an image
while preserving its important features, called an edge-preserving smoothing. In this talk,
we present two novel filtering techniques: 1) cross-based local multipoint filtering
(CLMF) and 2) weighted mode filtering (WMF). These approaches have been developed
to process, represent, and interpret raw sensory data (signal) efficiently and effectively.
The signal to be filtered can take different forms such as a noisy color image, a cost
volume constructed in labeling tasks (e.g., stereo or optical flow), or a noisy depth map
obtained from depth sensors.
First, in the CLMF, we formulate the filtering process as a local multipoint regression problem, consisting of
two main steps: 1) multipoint estimation, calculating the estimates for a set of points within a shape-adaptive
local support, and 2) aggregation, fusing a number of multipoint estimates available for each point. Leveraging
a cross-based local support technique, the proposed filtering methods achieve strong results in an efficient
manner.
Second, the WMF is proposed based on a joint histogram. Especially, this approach was developed for the
purpose of enhancing a low resolution depth map using its corresponding single color image. When the
histogram is generated, the weight between neighboring pixels on the color image is used for counting the joint
histogram of the depth map. A final solution is determined by seeking a global mode on the histogram. We
show that the proposed WMF provides the optimal solution with respect to L1 minimization.
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