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Table 1. Typical image processors and their inputs and
outputs. The symbols represent (1) K: a blurring kernel, and n:
an additive noise, both assumed in this paper to be linear for
simplicity; (2) usz: the given noisy or blurred image; (3) Q: the
entire image domain, and D: a subset where image
information is missing or inaccessible; (4) Qix, Q2 Q;’s are the
segmented individual “objects”, while u;’s are their intensity
values; (5) A;’s are different scales, and u, can be roughly
understood as the projection of the input image at scale A; (6)
uy™s denote the discrete sampling of a continuous “movie”
usz!x, t#(with some small time step h) and V'"”s are the
estimated optical flows (i.e., velocity fields) at each moment.
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Figure 1. TV inpainting for the error concealment of a blurry
image.
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Figure 2. Mumford-Shah inpainting for text removal.
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Figure 6. The original and segmented images
(top row), and the final four segments (the rest).
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Table 2. The truth table for two channels. Notice that insideT
“true” is represented by 3. Itis designed so as to encourage
the contour to enclose the targeted logical object at a lower
energy cost.
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Channel A, Initial Contour

11

%

A N Ag

Figure 11. Region-based logical
model on a medical image. In the first
channel, A;, the noisy image has a
“brain tumor”, while channel Ag does
not. The goal is to spot the tumor
thatis in channel A; but notin Ag, i.e.,
the differentiation A; N —Ag. In the
right-hand column we observe that
the tumor has been successfully
captured.
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