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Figure 1. Traditional (a =» b) and gradient map-
oriented (a —» c - d) filtering.

Introduction
® The anisotropic diffusion filter [1, 2] Is a powerful

Image processing technigue for noise removal. It
works by performing smoothing on the image while
preserving boundaries between regions.

® When the filter is applied over many iterations,
however, even edges that were clear in the original
iImage become blurred.

® We propose that the anisotropic diffusion filter be
oriented by a gradient map based on the original
iImage. Because this map Is static, I.e., it does not
change over time, well-defined edges are not lost

even when the filter is applied many times over.

Orienting the Anisotropic Diffusion Filter
® |[n order to guide the anisotropic diffusion filter, a

gradient map G is calculated by means of a convolu-

tion using the following masks:

|

. b a b 117b 0 b
IV:Z 0 O 0| and IX:Z -a 0 a|.
b a b —-b 0 b

® Here, a=2(V2-1) and b=(2—+2).
® The modulus of the vector formed by the two compo-
nents is used as an estimation for the gradient for each

channel.
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Figure 2. On the left, original images; on the
right, results obtained by our approach.

® The basic diffusion equation [3] for an image I(x, y)

with M channels and a signal that is initialized with

uix, y, 0) = I(x, y) is
| \

[ M
0,u.=div D\Z VukVuZ)Vui .
= /

® We propose that this equation be changed to ac-

commodate the gradient map G in the following
way: [ M \ |
o,u=diviD|G,> Vu,Vu,|Vu,|.

|\ k=l f

® Figure 1 shows an overview of the whole process.

® Figure 2 contains two images and their filtered ver-
sions. While internal regions were greatly smoothed,

edges remain clear.

Conclusions
® The anisotropic diffusion filter can be improved by

using a color gradient map that remains unchanged
over iterations.
® With this approach, we ensure the preservation of

edges that are well defined in the original image.
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