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ABSTRACT

This research involves the analysis of psoriasis skin lesions images. The images are
captured using digital camera under controlled conditions. These images were
collected from psoriasis patients at Hospital Universiti Kebangsaan Malaysia
(HUKM) over five months starting from July 2002. The images include three major
types of psoriasis skin lesions. Two major works were carried out; one is done using
image color and another one on skin lesion border segmentation. Color analysis was
employed to distinguish the three major types of psoriasis skin diseases infecting the
Malaysian population. Four color analysis techniques were applied; normalization
techniques, Gaussian parameters' , color spaces and pre-processing techniques.
These color analyses produce a color model to distinguish the psoriasis skin disease.
Second, border segmentation technique is introduced. Skin lesion border
segmentation is a new technique to segment the psoriasis image into lesion, skin and
other background. Accurate and reliable outline detection is important in order to
segment the image into lesion, skin and other background, thereby ensuring that
asymmetry and diameter measurement can be carried out only in the lesion image.
Results from psoriasis skin lesion segmentation can be used in skin lesion shape,
diameter and asymmetry calculation.

From the results, a simple unified approach model for color analysis was constructed
integrating significant normalization technique, Gaussian parameters', color space
and pre-processing techniques. The mean value of red color component was found to
be significant in pre-diagnosing the types of psoriasis skin diseases. In this color
model, the plaque confidence interval is between 1.823 to 2.248, guttate confidence
interval is between 1.169 to 1.594 and erythroderma confidence interval is between
2.974 to 3.399. Many combinations of the processing techniques had been tried to
find robust border segmentation technique. From all the techniques, the proposed
segmentation technique gives higher reliability and visually accurate continuous
boundaries for a range of images. In this research, it produces visually accurate
border segmentation more than 90% of psoriasis skin disease images. The results
from border segmentation can be used for diameter calculation, asymmetry of lesion
and recognition of the lesion border.



CHAPTER 1

INTRODUCTION

1.0 INTRODUCTION

Dermatology is about medical study on skin diseases or lesions. Visual

inspection lies at the heart of clinical diagnosis for skin diseases. The fundamental

concept of learning it is by looking at the skin lesion and trying to match its

appearance to the closest appearance from a photo library [Herbin, 1990; Haeghen,

2000; Gawkrodger, 1992; Fitzpatrick, 1997 and Donohoe, 1998]. After this,

experienced dermatologist will use morphological learning method and the

differential diagnosis steps to identify the disease. However, both of these methods

still need conventional clinical photos or images as guidance for diagnosis.

Therefore, it needs a preliminary analysis of color and texture of a lesion, but the

human eye is not always sufficient to perform such analysis [Herbin, 1990].

Since color, color difference as well as shape in images convey important

diagnostic information for a lesion, their quantitative measurements are very

helpful when investigating the lesion especially when early diagnosis is crucial. At

the same time, visual record for the evolution and progress growth of a suspected

skin lesion is also critical.


	DIGITAL IMAGE PROCESSING TECHNIQUES FOR PRE-DIAGNOSIS OF PSORIASIS SKIN DISEASES
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	5.1 The 95% Confidence Interval for gray and RGB color components from Figure 5.1
	5.2 The 95% Confidence Interval of standard deviation values for gray and RGB color components.
	5.3 The 95% Confidence Interval of mean values for rgb, CMY, YCbCr and HSV color components.
	5.4 The 95% Confidence Interval for mean values from three pre-processing techniques, histogram equalization, convolution and intensity adjustment.

	LIST OF FIGURES
	2.1 Skin grow cycle in normal skin and skin with psoriasis.
	2.2 Spectral frequency diagram
	2.3 Spectral response curves for human cone cells.
	2.4 Model coloration of normal skin
	2.5  Sample image with histogram
	2.6  RGB color cube
	2.7  Subtractive colors.
	2.8  Double cone model for HSV color space
	2.9 Example of morphological filtering. (a) Input image, a cookie surrounded by crumbs. (b) Result of 'opening' the cookie image.
	2.10 Dealing with holes. (a) Input image. (b) Result of opening by a 9x9 disc. (c) Result of closing the opened image, again using a 9x9 disc.
	2.11 Damage caused by the excessive size of a structuring element. (a) Image of Figure 2.9 (a) Opened by a 17x17 disc. (b) Result of closing the opened image using the same structuring element.
	3.1 Application of digital image processing techniques for pre-diagnosis of psoriasis skin disease.
	3.2 Distribution of 3 major skin diseases effecting Malaysian population.
	3.3 Distribution of psoriasis patient according to their age.
	3.4 Distribution of psoriasis patient according to their lesion duration.
	3.5 Types of psoriasis skin lesion distribution
	3.6 Types of psoriasis lesions, (a) plaque, (b) guttate, (c) erythroderma and (d) pustular.
	4.1 Flowchart of the imaging system for analyzing the normalization techniques in skin lesion
	4.2 The process in determining the mean value from color components of the psoriasis skin lesion after applying the normalization technique.
	4.3 Flowchart of the imaging system to determine the mean and standard deviation for skin lesion color analysis.
	4.4 Flowchart of the imaging system to determine the significant color space for skin lesion color analysis.
	4.5 Original image, Region of interest (ROT) image and ROl gray image.
	4.6 Color distribution for red (R), green (G), blue(B) and gray.
	4.7 Color distribution for normalized red (r), normalized green (g) and normalized blue (b).
	4.8 Color distribution for cyan (C), magenta (M), and yellow (Y).
	4.9 Color distribution for luminance (Y), blue chromaticity (Cb) and red chromaticity (Cr).
	4.10 Color distribution for hue (H), saturation (S), and value (V)
	4.11 Histogram for ROB, gray, normalized rgb and CMY.
	4.12 ROT YCbCr image, histogram for luminance, blue chromaticity and red chromaticity.
	4.13 ROT HSV image, histogram for hue, saturation and value.
	4.14 Flowchart of the imaging system to determine the mean of three pre-processing techniques for analyzing color and gray component in skin lesion.
	4.15 The process in determining the effectiveness of preprocessing techniques for color analysis in psoriasis skin lesion. Figure shows the process of applying histogram equalization, HE to the ROT image.
	4.16 The process in determining the effectiveness of preprocessing techniques for color analysis in psoriasis skin lesion. Figure shows the process of applying intensity adjustment to the ROT image.
	4.17 Flowchart of the imaging system for skin lesion border segmentation.
	5.1 Graphs show results from normal histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types.
	5.2 Graphs show results from 1st normalization technique representing the mean intensity values of 20 lesion images of each psoriasis lesion types.
	5.3 Graphs show results from 2 n normalization technique representing the mean intensity values of 20 lesion images of each psoriasis lesion types.
	5.4 Graphs show results from 3'' normalization technique representing the mean intensity values of 20 lesion images of each psoriasis lesion types.
	5.5 Graphs show results from histogram representing the mean and standard deviation intensity values of 20 lesion images of each psoriasis lesion types.
	5.6 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for rgb color space.
	5.7 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for CMY color space.
	5.8 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for YCbCr color space.
	5.9 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for HSV color space.
	5.10 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for HE image.
	5.11 Graphs show results from histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for convolution image.
	5.12 Graphs show results histogram representing the mean intensity values of 20 lesion images of each psoriasis lesion types for intensity adjusted image.
	5.13 (a)-(d) shows the segmentation process of finding the border segmentation for psoriasis skin lesion.
	5.14 Segmented lesion without pre-processing techniques, filtering techniques and morphological processing applied to the segmentation process.
	5.15 Segmented lesion without morphological processing applied to the segmentation process.
	5.16 Segmented lesion without pre-processing techniques and filtering techniques applied to the segmentation process.
	5.17 Segmented lesion without Gaussian filter applied to the segmentation process.
	5.18 Segmented lesion without histogram equalization technique applied to the segmentation process.
	5.19 Segmented lesion without disk filter applied to the segmentation process.
	5.20 Segmented lesion without intensity adjustment technique applied to the segmentation process.

	LIST OF ABBREVIATIONS
	ABSTRACT
	CHAPTER 1: INTRODUCTION
	1.0 INTRODUCTION
	1.1 RESEARCH OBJECTIVES
	1.2 SCOPE OF WORK
	1.3 OUTLINE OF THE THESIS

	CHAPTER 2: LITERATURE REVIEW
	2.0 INTRODUCTION
	2.1 PSORIASIS
	2.2 COMPUTER IMAGING IN DERMATOLOGY
	2.2.1 Light and Color Theory
	2.2.2 Optics of Human Skin

	2.3 GENERAL SKIN ANALYSIS
	2.4 DERMATOLOGY
	2.5 COLOR ANALYSIS
	2.5.1 Histogram
	2.5.2 Color Space

	2.6 PRE-PROCESSING AND FILTERING TECHNIQUES
	2.6.1 Filter
	2.6.2 Histogram Equalization
	2.6.3 Convolution
	2.6.4 Intensity Adjustment
	2.6.4 Sharpening

	2.7 SEGMENTATION
	2.7.1 Thresholding
	2.7.2 Morphological processing

	2.8 CONCLUSION

	CHAPTER 3: INSTRUMENTS AND DATA COLLECTION
	3.0 INTRODUCTION
	3.1 INSTRUMENTS AND MEASURING PROCEDURES
	3.2 DATA COLLECTION
	3.3 CONCLUSION

	CHAPTER 4: METHODOLOGY
	4.0 INTRODUCTION
	4.1 COLOR ANALYSIS
	4. 1.1 Normalization Techniques
	4.1.2 Mean and Standard Deviation
	4.1.3 Color Space
	4.1.4 Pre-Processing Techniques

	4.2 BORDER SEGMENTATION
	4.2.1 Pre-Processing Techniques
	4.2.2 Filtering Techniques
	4.2.3 Thresholding
	4.2.4 Morphological Processing Techniques

	4.3 95% CONFIDENCE INTERVAL AND SIGNIFICANCE LEVEL
	4.4 CONCLUSION

	CHAPTER 5: RESULTS AND DISCUSSION
	5.0 INTRODUCTION
	5.1 COLOR ANALYSIS
	5. 1.1 Normalization Techniques
	5.1.2 Mean and Standard Deviation
	5.1.3 Color Space
	5.1 .4 Pre-Processing Techniques

	5.2 BORDER SEGMENTATION
	5.3 CONCLUSION

	CHAPTER 6: CONCLUSION
	6.0 INTRODUCTION
	6.1 CONCLUSION
	6.2 CONTRIBUTION AND ORIGINALITY
	6.3 RECOMMENDATIONS AND FUTURE WORK

	REFERENCES
	APPENDICES



