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Abstract: 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. When image processing is concerned in the
skin analysis, it is important to quantitatively evaluate such differences using texture features. The GLCM
(Gray Level Co-occurrence Matrix) functions distinguish the texture of an image by calculate how often pairs of
pixel with specific values and in a specified spatial association occur in an image, create a GLCM, and then
extracting statistical procedures from this matrix.
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I. 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 Atopic Dermatitis and Contact Dermatitis
e Atopic Dermatitis is a chronic skin condition that usually begins in infancy or early childhood and is
often associated with food allergy, allergic rhinitis and asthma.
e When certain substances come into contact with your skin, they may cause a rash called contact
dermatitis.

b) Viral Skin Disease - Disorders caused by viruses such as shingles and varicella
e Shingles causes uncomfortable and painful symptoms due to inflammation of the sensory nerves
e Chickenpox (varicella), a viral illness characterized by a very itchy red rash, is one of the most
common infectious diseases of childhood.

c) Bacterial Skin Diseases — A bacterial infection is a proliferation of a harmful strain of bacteria on or inside
the body. It caused by bacterial infections such as cellulitis and folliculitis

e Cellulitis causes a painful, red infection that is usually warm to the touch.

¢ Folliculitis is an infection of the hair follicles that causes red, swollen bumps that look like pimples.

d) Fungal Skin Diseases — Fungal skin infections are caused by different types of fungi and can be a common
culprit of itchy skin. Disorders such as ringworm, and yeast infections
e Ringworm appears as a red, circular, flat sore that is sometimes accompanied by scaly skin.
e Yeast infections of the skin are called cutaneous candidiasis and are caused by yeast-like fungi called
candida.
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c) Bacterial Skin Diseases d) Fungal Skin Diseases

1. Texture Analysis

Texture analysis Approaches to texture analysis are usually categorised into

e structural,

e statistical,

e model-based and

e transform methods
Structural approaches (Haralick 1979, Levine 1985) represent texture by well defined primitives (microtexture)
and a hierarchy of spatial arrangements (macrotexture) of those primitives. 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.
Statistical approaches 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).
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 fractal model has been shown to be useful for
modelling 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.
Transform methods of texture analysis, such as 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 Gabor filters provide means for better spatial localisation; however, their usefulness is limited in practice
because there is usually no single filter resolution at which one can localise a spatial structure in natural textures.
Compared with the Gabor transform, the wavelet transforms feature several advantages:

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

e 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 it is not translation-invariant (Brady 1996, Li 1997).

I11. Digital Image Processing
An image may be defined as a 2-D, where x and y are spatial (plane) coordinates. When X, y, and the
intensity values of f are all finite, discrete quantities, we call the image a digital image. It refers to processing
digital images by means of a digital computer..

Fig: A digital picture produced in 1921 from a coded ape b a telegraph printer with special type
faces.(McFarlane)
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3.1 Gray Level Co-occurrence Matrix (GLCM)

Gray Level Co-occurrence Matrix (GLCM) is used for texture analysis. We consider two pixels at a
time, called the reference and the neighbour pixel. We define a particular spatial relationship between the
reference and neighbour pixel before calculating the GLCM. For eg, we may define the neighbour to be 1 pixel
to the right of the current pixel, or it can be 3 pixels above, or 2 pixels diagonally (one of NE, NW, SE, SW)
from the reference.
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Each entry of the GLCMIi,j] holds the count of the number of times that pair of intensities appears in
the image with the defined spatial relationship. The matrix may be made symmetrical by adding it to its
transpose and normalised to that each cell expresses the probability of that pair of intensities occurring in the
image. Once the GLCM is calculated, we can find texture properties from the matrix to represent the textures in
the image.
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3.2 Wavelet Decomposition

Wavelets are generated from one single function (basis function) called the mother wavelet. Mother
Wavelet is a prototype for generating the other window functions.

Wavelet is a mathematical function used to analyze 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.

The DWT can be interpreted as spectral analysis using a set of basic functions those are localized in
both time and frequency, in contrast to the infinite-extent sinusoids used in Fourier analysis.

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.
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IV. 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. 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. The future work will be based on developing algorithms to identify various other skin diseases, to improve
the overall efficiency and also to further reduce the computational time. A case study regarding various
techniques for texture analysis are being analyzed and the most suitable and more efficient statistical method for
texture analysis was determined.
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