Bi-dimensional colored fuzzy entropy applied to melanoma dermoscopic
Images
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Methods:

FuzEn2D concept: Consider an image U(i, j, k) of W X L (W-
width, L-length) pixels with 1 <i<W, 1<j <L, and k
channels. In this case, k=R, G, and B (Red, Green, and Blue).
A squared template of embedding dimension and k channel
is defined as:

lntrOdUCtion: We propose the use of a recent bi-

dimensional fuzzy entropy to process colored images .
( FuzEngyp ). This algorithm processes color channels
independently , with both global and local characteristics
consideration. FuzEn2D was tested regarding sensitivity to
parameters (tolerance and embedding dimension), rotation,
irregularity discrimination, and its consistency. For these

validation tests, white noise (WGN) and colored Brodatz ik =
textures were used. In addition, FuzEn,,p was tested on the Vism-1jk
PH2 dataset [1] using common nevi, atypical nevi, and From this point forward X is represented as t, where a =

melanoma lesions dermoscopic images. {,j. The number of possible comparisons is Ny, = (W —m)(L —
m). The distance between two templates is dj ; = max|t7y —
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tolerance values (see Fig.3). Besides, it also shows to be a The similarity average is ®™ = —=2," 2" Do gk These

m

steps are repeated for m+1 squared templates for the k
channels, to obtain the entropy value of each of channel as

FuzEng,p = In (q;;:l )

 Sensitivity to tolerance (r): use of an image taken from
Brodatz texture of 256 X 256 pixels (Fig. 1¢).

 Sensitivity to embedding dimension (m) and consistency:
use of squared WGN based colored images with an edge

consistent metric regarding the different tested sizes (Fig.4).
Moreover, as expected, the entropy increases when the
images are shuffled, increasing, therefore, their entropy (Table
1). In Table 2, it can be verified that the FuzEn,,p, does not
change significantly upon image rotation. In Table 3, we can
verify that for at least one color channel is possible to
differentiate two different lesions.
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e FuzEn pp FuzBngap FuzEnpap differences (p < -Wallis test was used.
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Table 1: FuzEn,;p values for original Brodatz textures and their shuffled versions. (a) 1 edge sjze
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