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ABSTRACT

Skin texture analysis is one of then challenging issues in the field of medical diagnosis. Various types of skin diseases are
affecting human life like skin dryness, fungus, and allergic symptoms. The objective of this paper is to analyze the skin disease
using texture analysis of skin image and by comparing the test image to a defined images or reference images. The matching of
test and reference images compared that yields the percentage of skin diseases in the captured skin texture image.
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1. INTRODUCTION

Texture analysis is one of the feature in image processing
used to analyze the images that captured by the imaging
devices on human skin. Normally human skin texture
having different types like smooth, dryness which is
happened based on individual human food habits, living
environment, genetic and etc. The skin texture varied
depending on their age as well The major properties of
skin are rough, smooth, random and regular. The
following are some of common skin diseases,

a) Allergic Skin Disorders - Allergic conditions such as
eczema and contact dermatitis

b) Viral Skin Disease - Disorders caused by viruses such
as shingles, cold sores and measles

c) Bacterial Skin Diseases - It caused by bacterial
infections such as acne and folliculitis

d) Fungal Skin Diseases - Disorders such as ringworm,
athletes foot and yeast infections

a) Allergic b) Viral

N %
o

¢) Bacterial d) Fungus

2. TEXTURE ANALYSIS

Texture is a feature that supports to segment images into
regions of interest and to classify those regions. Texture
is a complex visual patterns that composed by different
entities having the individual characteristic like color,
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shape and size. Texture is uniform for human visual
system. Texture refers to visual patterns or spatial
arrangement of pixels.[1]

Texture analysis performed based on the following
number of process in a step wise manner.

Feature extraction: On this process can describe its
texture properties by computing characteristic of a
digital image able to numerically;

Texture classification: to determine to which of a finite
number of physically defined classes (such as normal
and abnormal tissue) a homogeneous texture region
belongs;

Texture analysis approaches are usually categorized into
the following,

e Structural

e Statistical

e Model-based
e Transform

Structural approaches (Haralick 1979, Levine 1985)
represent texture by well- defined primitives and a
hierarchy of spatial arrangements of those primitives. To
describe the texture, one must define the primitives and
the placement rules. The choice of a primitive (from a set
of primitives) and the probability of the chosen primitive
to be placed at a particular location can be a function of
location or the primitives near the location. The
advantage of the structural approach is that it provides a
good symbolic description of the image; however, this
feature is more useful for synthesis than analysis tasks.
The abstract descriptions can be ill defined for natural
textures because of the variability of both micro- and
macrostructure and no clear distinction between them. A
powerful tool for structural texture analysis is provided
by mathematical morphology (Serra 1982, Chen 1994). It
may prove to be useful for bone image analysis, e.g. for
the detection of changes in bone microstructure.

In contrast to structural methods, statistical approaches
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do not attempt to understand explicitly the hierarchical
structure of the texture. Instead, they represent the
texture indirectly by the non-deterministic properties
that govern the distributions and relationships between
the grey levels of an image. Methods based on second-
order statistics (i.e. statistics given by pairs of pixels) have
been shown to achieve higher discrimination rates than
the power spectrum (transform-based) and structural
methods (Weszka 1976). Human texture discrimination
in terms of texture statistical properties is investigated in
(Julesz 1975). Accordingly, the textures in grey-level
images are discriminated spontaneously only if they
differ in second order moments. Equal second- order
moments, but different third-order moments require
deliberate cognitive effort. This may be an indication that
also for automatic processing, statistics up to the second
order may be most important (Niemann 1981). The most
popular second-order statistical features for texture
analysis are derived from the so-called co-occurrence
matrix (Haralick 1979). They were demonstrated to
feature a potential for effective texture discrimination in
biomedical-images (Lerski 1993, Strzelecki 1995). The
approach based on multidimensional co-occurrence
matrices was recently shown to outperform wavelet
packets (a transform-based technique) when applied to
texture classification (Valkealathi1998).[9]

Model based texture analysis (Cross 1983, Pentland 1984,
Chellappa 1985, Derin 1987, Manjunath 1991, Strzelecki
1997), using fractal and stochastic models, attempt to
interpret an image texture by use of, respectively,
generative image model and stochastic model The
parameters of the model are estimated and then used for
image analysis. In practice, the computational complexity
arising in the estimation of stochastic model parameters
is the primary problem. The fractal model has been
shown to be useful for modeling some natural textures. It
can be used also for texture analysis and discrimination
(Pentland 1984, Chaudhuri 1995, Kaplan 1995, Cichy
1997); however, it lacks orientation selectivity and is not
suitable for describing local image structures. [9]

Transform methods of texture analysis, such as Fourier
(Rosenfeld 1980), Gabor (Daugman 1985, Bovik 1990)
and wavelet transforms (Mallat 1989, Laine 1993, Lu
1997) represent an image in a space whose co-ordinate
system has an interpretation that is closely related to the
characteristics of a texture (such as frequency or size).
Methods based on the Fourier transform perform poorly
in practice, due to its lack of spatial localization. Gabor
filters provide means for better spatial localization;
however, their usefulness is limited in practice because
there is usually no single filter resolution at which one
can localize a spatial structure in natural textures.
Compared with the Gabor transform, the wavelet
transforms feature several advantages:

varying the spatial resolution allows it to represent
textures at the most suitable scale,

There is a wide range of choices for the wavelet function,
so one is able to choose wavelets best suited for texture
analysis in a specific application.

They make the wavelet transform attractive for texture
segmentation. The problem with wavelet transform is that
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it is not translation-invariant.[9]
3. TEXTURE ANALYSIS TECHNIQUES

3.1 Gray level co-occurrence matrix: One of the popular
statistical methods for texture analysis is GLCM. The
texture of an image can be found out by constructing 2D
array of pixels of the image and it is known as Gray Level
Co-occurrence Matrix (GLCM). Both the structural and
statistical properties of the image can be defined using
GLCM. This matrix is calculated by considering the two
neighboring pixels and the probability of their co-
occurrence in the image at a given offset. The first pixel is
the reference pixel and the other one is the neighboring.
The matrix is calculated along the four directions i.e.
horizontal, vertical right diagonal left diagonal The
angles associated are 0 deg, 45deg, 90deg, 135deg. These
are then normalized to get the desired output. The GLCM
is totally dependent on directions. GLCM elements are G (i,
j, d, ©) where I is the reference pixel, j is neighboring
pixel, dis the sample distance between pixels and O is the
angle along which the matrix has been calculated.[1]

Test Image g  GLCM
ﬂ
I
Feature mase

Analysis Features of
l reference Image

Compariso
]

3.2 Wavelet decomposition matrix: A wavelet is a
mathematical function used to analyse a time-dependent
signal at different resolution. The discrete wavelet
transform (DWT) analyses the signal at different
resolutions by decomposing it into an approximation
component and a set of detail components.[1] We used
Haar wavelet transforms for a 1D signal The
decomposition component such as A (approximation
component,) and Hp, Vp, and Dp are the horizontal,
vertical, and diagonal detail components at level p,
respectively. For a wavelet decomposition operation, the
collection of matrices A, Hp, Vp, and Dp is the WDM.[1]
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ﬂ Features of Test
Image
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4. CONCLUSION

This survey paper describes some techniques and
models that have been used till now for the feature
extraction of the image. These methods produced great
results in the field of skin diseases diagnosis but still
needs some improvements. When the extraction is to be
done in the field of medical it has to be very accurate
so that the proper treatment can be given to the
concerned patient. Therefore to make the observations
as accurate as it can be the methods and techniques will
be worked upon and implemented. Although the
technique of GLCM has proven to be very near to
accurate, it has few drawbacks which can be removed
using Haar wavelet technique along with it. A case study
regarding various techniques for texture analysis are
being analysed and the most suitable and more efficient
statistical method for texture analysis was determined.
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