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ABSTRACT

Qkin diseases affect 20-30% of the population at any one time, interfering with
activities in 10%. Psoriasis, an inflammatory skin condition and currently inciirable is
have plague psoriasis, which appears a§ patchies of raised, reddish skif covered by
silvery-white scale. The Psoriasis Arca and Severity Index (PASI) is the most widely
tised tool to assess psoriasis disease severity in clinical trials, although it can be
exceedingly cumbersome for use in daily clinical practice. It is proven to be
extremely cfféctive in assessing Psoriasis. When using the PASI, psoriatic plagues dre
graded based on three criteria: redness, thickness, and scaliness. For the time being,
the PASI-scoiinig are subjective since the assessments arc done visually by the
dermatologist. The assessment will result in inter-individual variation between

estimates due to different level of éxperiences and visual acuity.

The aim of this project is to develop an automated scoring for scaliness of Psoriasis
lesions program using MATLAB. This project will be using 2-D Psoriasis images
obtained from Genéral Hospital, Kuala Lumpur and medical database online. The
MATLAB softwate will be used to develop algorithims that are capable to réad
images of Psoriasis and grade the scaliness scotes using the PASI-scor¢ texture
anglysis. The targeted system will include subsystem for acquiring the images, image

PASI system.
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CHAPTER 1
INTRODUCTION

1.1 Background of Stiidy

Thete are many types of skins diseases and one of the common skin diseases
is Psoridsis. It 1s estimated that 1-3% of the world’s population are infected by
Psoriasis diseases often seen between 15 to 40 years of age [1]. Factors that
may exacerbate Psoriasis inclidé himan immunodeficiency virus (HIV)
infection, physical trauma, infection including Streptococcus and Candida,
certain drugs such as lithium, beta-blockers, antimalarials and systemic

corticosteroids.

Psoriasis may affect mei aiid woirién eéqually and it can appear at any age in
varying degrees. The cause of psoriasis is as yet unknown, but is now known
to be genetic in origin and extensive research is being c¢arried out. About 10-
20% of people with psoriasis may develop an associated arthritis ¢alled
psoriatic arthropathy, which causes pain and swelling in the joints and
connective tissue, accompanied by stiffness, particularly in the mornings.
Most commionly affected sites are the hands, feet, lower back, fieck and kiiees,
with movement in these areas becoming severely lithited. Chronic fatigue is a
common complaint linked with this condition. Treatment depends on the
severity and type of psoriasis. Some psoriasis is §0 mild that the person is
unawate of the condition. A few develop such severe psoriasis that lesions
cover most of the body and hospitalization is required. These tepresent the

extremes. Most cases of psoriasis fall somewhére in between [2].



A this project, PASI score assessment will be implemented since it has been
used for more than 10 years and is widely used around the world. A patient's
Psoriasis Area and Severity Index (PASI) is a meastireé of sverall psoriasis
severity and coverage. It is a commonly-used measure in clinical trials for
psoriasis treatments. Typically, the PASI would be calcilated before, during,
and after a treatment périod in order to detetmine how well psotiasis responds

to the treatment under test (a lower PASI means less psoriasis, generally) [3)].

For the time being, dermatologist diagnoses the skin lesions of Psotriasis
patieiits visuially. The clinical evaluation of the extent of the damages dueé 10 a
skin in general performed on the base of clinical experience and using very
low-tech and basic equipments [5]. The assessinet is based on the obsciver’s
experience and their visual acuity. These procedures rely heavily on the skill

of the clinicians and are not easily reprodiicible.



1.2 Problem Statement

1.2.1 Problem Identification

1.2.2

Sitice the determination of the PASI-§c¢ore for the time being is done by visual
assessment and the patient’s opinion on the lesions, the severity scores appear
16 be highly subjective [3]. The restilt will be inconsistent score since the
medsures are being done accotding to their expérience and dependant to the
examiners perceptions. Sameé doctor might score the same patient differently
depending on the severity of thé previous patient. Doctors tend to scote a
patient less severely when the previous one has a severe lesion. This all adds
to the fact that ih the dermatological field drug efficacy in many cases 1§ not
measured accurately [10]. In avoiding this type of problems, thete is 4 niéed to
develop a systeém that can evaluate ithage of Psoriasis diseases. The system is
expected to scoré PASI-score for scaliness automatically and MATLAB 7.1
will be used in implementing this project. This project hopefully will give

benefii in assisting inedical experts in tréating Psoriasis patients.

Significant of the Project

Sifice the evaluation of PASI-score using the current method is very
subjective, there is a need to build and desigh an automated scoring system for
scaliness of Psoriasis lesions. Failure to evahiate accurately the severity will
affect the tracking of Psoriasis lésions as well as the decision of treatment.
Medical treatinent for 1ocalized psotiasis begifis with 4 ¢ombination of topical
corticosteroids and coal tar or calcipottiene. For lesions that are difficult to
cotitrol with ititial therapy, anthralin of tazaroteric may be tried. The primaty
goal of therapy is to maintain contiol of the lésions. Cure is seldom achieved.
If control becomes difficult or if psoriasis is generalized, the patiéiit riay
beénefit from phototherapy, systemic therapy and referral to a physician who

specializes in the treatment of psoriasis [4].



By completiiig this project, it is hoped that this program could help the
derinatologist to évaluateé more aceurdtely thé PASI-score of the Psoriasis
ﬁaﬁeﬂt‘s. This can help the patients to get the right and proper ireatment wher

needed.



1.3 Objectives and Scopée of Stiidy
~ The main objective of this tesearch project is:
¢ To develop a systein that can automatically gencrate an accurate
guantitative score of scaliness for Psoriasis lesions to be used in PASI-

scoting

By building and designing the automated scoring for scaliness of Psoriasis
lesions, niore accuraté PASI §core ¢an be évaliated. The Psoriasis pictuies
that are provided by the Genéral Hospital, Kuala Lumpur and gathered from
the medical database online will be the data input and the PASI scores aie the
output. In building and designing this progran, the cost that needs to be
incurred is fone siiice only MATLAB software and Psoriasis pictures are
needed. This research projéct ¢an bé accomplished within the time frame

provided ii one year.



CHAPTER 2
LITERATURE REVIEW AND THEORY

2.1 'What is Psoriasis?

Psoriasis is a chronic, meaning lifelong, condition because there is currently
no cure. Commonly affected areas include the scalp, elbows, knees, navel and
groin. Psoriasis is categorized as localized or generalized, based on the
severity of the disease and its overall impact on the patient's quality of life and
well-being. People often experience flares and remissions throughout their

life. Controlling the signs and symptoms typically requires lifelong therapy.

Figure 2.1: Common areas of distribution of psoriasis [16].
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It is believed that psoriasis develops when the immune system tells the body
to over-react and accelerate the growth of skin cells. Normally, skin cells
mature and are shed from the skin’s surface every 28 to 30 days. When
psoriasis develops, the skin cells mature in 3 to 6 days and move to the skin
surface. This causes cells to build up on the skin's surface, forming thick
patches, or plaques, of red sores (lesions) covered with flaky, silvery-white
dead skin celis (scales). Figure 2.2 indicates the comparison between healthy
skin and Psoriasis infected skin. All types of psoriasis, ranging from mild to
severe, can affect a person’s quality of life. Living with this lifelong condition
can be physically and emotionally challenging. Itching, soreness, cracked and
bleeding skin are common. Several studies have shown that people often feel
frustrated. In some cases, psoriasis limits activitics and makes it difficult to

perform job responsibilities |2].

Healthy Skin Psoriasis

scales ————n

keratin fayer —
epidermis.

sweat gland ——
hair follicle
dermis

subcutaneous —-
{ayer

anfographuc HIvEene Gardon

Figure 2.2: A healthy skin and Psoriasis infected skin [6].

2.1.1 Types of Psoriasis[17]

Plaque Psoriasis

About 80% of people living with psoriasis have plaque psoriasis, which is also
called “psoriasis vulgaris.” “Vuigaris” means “common.” It is the most

common form and frequently appears as raised red and scaly patches, that can



be tiny or large, and which mostly appear on the knees, elbows, lower back

and scalp. Figure 2.3 are some common plaque Psoriasis suffered by patients.

Figure 2.3: Image of Plaque psoriasis [16].

Guttate Psoriasis

About 10% of people who get psoriasis develop guttate psoriasis, making this
the second most common type. It is small, drop-like lesions appear on the
trunk, limbs and scalp as shown in Figure 2.4. Guttate psoriasis most
frequently develops in children and young adults who have a history of
streptococcal (strep) infections.

Figure 2.4: Image of Guttate psoriasis [16].



Pustular Psoriasis

This type of psoriasis oceuts in less than 5% of people who dévelop psoriasis
and primarily occurs iﬁ_ adults. Pustular ps_oﬁasis can beé ¢ither localised or
generalised on the skin and can be preceded in appearance by chronic plaque
psoriasis. The localised f(‘)ﬂi‘l. a§ shown in the Figure 2.5 affects pa]ms and
soles, hence the term palmaplanter pustular psoriasis. It can even accompany

other forms of psoriasis and ¢an appear spontancously without waring.

Figure 2.5: Image of Pustular psoriasis [16].

Erytlirodérmic Psoriasis

Also known as “exfoliative” psotiasis, this is the least commot type. It occurs
in about 1% or 2% of people who develop psoriasis. Erythrodermic psoriasis
can be life-thredtening because the gkin loses its protective functions. The
entire skin becomes inflamed and scaly, seriously compromising the body's
fluid balance and temperature. Figure 2.6 shows images of Erythtsdermic

Psoriasis.

Figure 2.6: [indges of Erythrodermiic Psoriasis [16].



Inverse Psoriasis

Not common, inverse psoriasis also is called “skin-fold,” “flexural,” or
“genital” psoriasis. This type of psoriasis can be severe and incapacitating. It
is found in flexural sites such as the armpits, underneath the breast, skin folds

between the buttocks and also the groin, as shown in Figure 2.7.

Figure 2.7: Image of Inverse psoriasis [16].
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2.2 Psoriasis Area & Severity Index (PASI)

PASI-scoring system has been the most commonly used in evaluating the
severity of clinical symptoms in Psoriasis. The PASI evaluates the degree of
erythema (redness), thickness, and scaling of psoriatic plaques, and estimates
the extent of involvement of cach of these components in four separate body
areas (head, trunk, upper and lower extremities). The PASI composite score,
ranging from 0-72, provides a subjective measure and relies on imprecise
estimates of the involved body surface area (BSA) [7]. In each of these areas,
the fraction of total surface area affected is graded on a 0-6 scale (0 for no

involvement; up to 6 for greater than 90 % involvement).

For the PASI calculation, the body will be divided into four section which are
the Head (10% of person’s skin), Arms (20% of person’s skin), Trunk (30%
of person’s skin), and Legs (40% of person’s skin). Each of these sections is
scored individually and the score are combined into the total PASI. Figure 2.8

until Figure 2.11 shows the PASI body sections.

Figure 2.8: Head section [16].
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Figure 2.9: Arms section [16].

Figure 2.10: Trunk section [16].

12




Figure 2.11: Legs section [161.

2.2.1 Area

The amount of skin involved for each skin section is measured as a percentage
of the skin just in that part of the body, not the whole body. The score from 0
to 6 is assigned as shown by Table 2.1 [3]:

13



PN FYp
Coverage %bcore

o p
T T 1

'1029% | 2

30-49% | 3

o e |

70-893%"'3 5
[90-100% | 6

Table 2.1: The area coverage score

2.2.2 Severity

The severity is measured by three different parameters: Erythema (redness),
Scaling and Thickness (psoriatic skin is thicker than normal skin). Again, each
of these is measured separately for each skin section. These are measured on a

scale of 0 to 4, from none to 'maximum’, according to Table 2.2 [3]:

Severity d

Moderatem 2

Severe | 3

Maximum E 4

Table 2.2: S'é\;éfify gcore

2.2.3 Totaling Up the Index

PASI score is calculated when all of the above scores have been determined.

For each skin section, add up the three severity scores, multiply the total by

14



the area score, and then multiply that result by the percentage of skin in that

section, as follows [3]:

Head: (EpeadtSheadt Thead) X Anead X 0.1 = Totalpeaq
Arms: (EgmstSamst Tamms) X Aarms X 0.2 = Totalyms
Body: (EbodyerbodﬁTbody) X Apody X 0.3 = Totalpqgy
Legs: (EiesstSiegst Tiegs) X Alegs X 0.4 = Totaliegs

where E = Erythema (Redness), S = Scaling and T = Thickness

Finally, the PASI is Totalpeaat Totalymst TotalyogytTotalegs. That's it. This

PASI will range from 0 {no psoriasis) to 72 (covered head-to-toe, with

complete itching, redness, scaling, and thickness). However, this project will

focus on developing PASI score for scaling 'only.

15



2.3 Texture and Image Analysis

Texture refers to the properties held and sensations caused by the external
surface of objects received through the sense of touch. Texture is sometimes
used to describe the feel of non-tactile sensations. Texture can also be termed
as a pattern that has been scaled down (especially in case of two dimensional
non-tactile textures) where the individual clements that go on to make the
pattern are not distinguishable [15]. Texture analysis is very important for
computer graphics, vision, and image processing. In many machine vision and
image processing algorithms, simplifying assumptions are made about the
uniformity of intensities in local image regions. IHowever, images of real

objects often do not exhibit regions of uniform intensities.

Image texture, defined as a function of the spatial variation in pixel intensities
(Gray values), is useful in a variety of applications and has been a subject of
intense study by many researchers. One immediate application of image
texture is the recognition of image regions using texture propertics. We could
also find the texture boundaries even if we could not classify these textured
surfaces. This is then the second type of problem that texture analysis research
attempts to solve, called texture segmentation. The goal of texture
segmentation is to obtain the boundary map separating the differently textured

regions in an image [11].

Image analysis techniques have played an important role in several medical
applications. In general, the applications involve the automatic extraction of
features from the image which is then used for a variety of classification tasks,
such as distinguishing normal tissue from abnormal tissue. Depending upon
the particular classification task, the extracted features capture color
properties, morphological properties, and even textural properties of the
image. The textural properties computed are closely related to the application
domain to be used. Many methods work on images based on precise

algorithms which one might consider as having morphological characteristics.

16



Various classification methods could be used to compute the segmentation

including contextual classification and relaxation algorithms.

17



2.4 Image Segmentation

2.4.1

Segmentation is an essential part of practically any automated image
recognition system, since it is necessary for further processing such as feature
extraction or object recognition. In image analysis, segmentation is basically
partitioning of a digital image into multiple regions according to a given
criterion. Segmentation is done to locate objects of interest and is sometimes
considered a computer vision problem. Texture-based segmentation algorithm
are aimed at finding similarity measures to group image pixels. A pixel has
the value one if it is belongs to the object, otherwise it is zero. Various
approaches for textural features extraction have been developed to date [12]
including co-occurrence matrices, wavelet-based methods, Fourier transform

methods, and intensity histogram methods.

Thresholding and Edge Detection

In this project, segmentation techniques that were chosen to be used are
thresholding technique and edge detection technique. There are varieties of
technique for thresholding selection, as it is a fast, simple and robust method.
Threshold value will have considerable effects on the boundry position and
overall size of the extracted objects. This technique is based upon a simple
concept. A parameter O called the brightness threshold is chosen and applied

to the image a[m,n] as follows:

If afmn] > 06 a[mn] = object=1

Else al[m,n] = background = 0

This version of the algorithm assumes that we are interested in light objects on

a dark background. For dark objects on a light background we would use:

If afmn] <0 afmn] = object=1

Else a{m,n] = background = 0

18



24.2

The output is the label "object" or "background" which, due to ifs
dichotomous nature, can be represented as a Boolean variable "1" or "0". In
principle, the test condition could be based upon some other property than
simple brightness (for example, If (Redness {a[m.n]} >= 0y.4), but the concept

is clear [9].

Edge detection technique characterizes boundaries between two intensity
regions in an image. Edge detecting an image significantly reduces the amount
of data and filters out useless information, while preserving the important
structural properties in an image [13]. There are many methods to perform
edge detection but the majority of different methods can be grouped into two
categories, gradient and Laplacian. The gradient method detects the edges by
looking for the maximum and minimum in the first derivative of the image
while Laplacian method searches for zero crossings in the second derivatives
of the image to find the edges. Basically, the edge based segmentation relies
on the edges found in an image by edge detecting operator such as Roberts

operator, Sobel operator and Canny operator.

Sobel Edge Detector

The Sobel operator performs a 2-D spatial gradient measurement on an image
and so emphasizes regions of high spatial gradient that correspond to edges.
Typically it is used to find the .approximate absolute gradient magnitude at
each point in an input grayscale image [14]. In theory at least, the operator
consists of a pair of 3x3 convolution masks as shown in Figure 2.12. One

mask is simply the other rotated by 90°. The cross operator:

19
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Figure 2.12: Sobel convolution masks.

The magnitude of the gradient is then calculated using the formula:
1G] = /Gz? + Gy?

An approximate magnitude can be calculated using:

|G| =|Gx| + |Gy
which is much faster to compute.

Angle of the orientation of the edge (relative to the pixel grid) giving rise to
the spatial gradient is given by:

8 = arctan{(y/Gz) — 3n /4

Orientation 0 1s taken to mean that the direction of maximum contrast from
black to white runs from left to right on the image, and other angles are
measured anti-clockwise from this. Often, this absolute magnitude is the only
output the user .sees where the two components of the gradient are
conveniently computed and added in a single pass over the input image using

the pseudo-convolution operator shown in Figure 2.13.

20
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Figure 2.13: Pseudo-convolution masks used to quickly compute approximate

gradient magnitude,

By using this mask, the approximate magnitude is given by:

IFG| = (P42 Pyt B) ~{Pr+2x By + P} |+ (P +2x Py +
Po) = (P +2 x Py + F;)|

21



CHAPTER 3
METHODOLOGY / PROJECT WORK

3.1 Procedure Identification

The research works were carried out in the following sequence as indicated in
Figure 3.1.

Image Acquisition

h J

Grayscale Conversion

Segmentation

¢

4 y

Scaliness Body Area

Image Analysis

PASI scoring

4

Validation

Figure 3.1: Processes involved in the project.
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3.11

3.1.2

Image Acquisition

In this project, the images gathered from General Hospital, Kuala Lumpur and
medical database online will be saved into the ‘work’ folder of the MATLAB
software. The system will acquire the images from this folder. The codes that

are used to read the image are:

I=imread ('1.jpg'); % to read the image

figure, imshow(l), title('original image'); % to display the image

MATLAB supports several graphics file formats, such as HDF and TIFF that
can contain multiple images. By default, imread imports only the first image
from a file. To import additional images from the file, use the syntax

supported by the file format.

Grayscale Conversion

In converting RGB image to grayscale, function ‘rgb2gray’ is used. This
function will convert RGB image to grayscale by eliminating hue and
saturation information while retaining hue luminance. Original input image in
RGB format will be converted into grayscale image for analyzing the image.

The general syntax used is:
G=rgb2gray(l); % to convert to grayscale image

Figure 3.2 below show the result of grayscale conversion:
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Figure 3.2: RGB image being converted to grayscale image.

3.1.3 Image Segmentation

There are two segmentation processes that are being done in this project to

process the Psoriasis images:
1. Segmentation for scaliness

2. Segmentation for body area

Segmentation for scaliness

For scaliness segmentation, two types of image segmentation techniques are
being used. The edge detection and thresholding method were choseﬁ for this
project. Both methods are being combined in a function called Sobel edge
detector. The Sobel method finds edges using the Sobel approximation to the
derivative. It returns edges at those points where the gradient of I is

maximum. The syntax available are:
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BW = edge(G,'sobel')

BW = edge(G,'sobel' thresh)

Yospecifies the Sobel method.

%specifies  the sensitivity
threshold for the Sobel method.
edge ignores all edges that are
not stronger than thresh, If youn
do not specify thresh, or if thresh
is empty {[]), edge chooses the

value automatically.

BW = edge(G,'sobel' thresh,direction) %specifies the direction of

IBW,thresh] = edge(G,'sobel,...)

detection for the Sobel method.
‘direction’ is a string specifying
whether to look for 'horizontal' or
'vertical' edges or 'both' (the
default).

%returns the threshold value.

The edge detection and thresholding segmentation techniques will be applied

to the image that have been converted to grayscale to perform a simple and

quick to compute, 2-D spatial gradient measurement on the image. The

thresholding is done right after the edge detection process.

The result of this segmentation method is shown in Figure 3.3 below:
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Figure 3.3: Resuit of image after the segmentation of scaliness using Sobel
edge detection and thresholding techniques.

Segmentation for body area

To segment the body area, thresholding method has being chosen. The codes
to perform this thresholding technique are:

imwrite(G,'trunk.bmp'); % to write grayscaled image to .bmp format
K=imread("trunk.bmp'); % read the image in .bmp format

P=K;

[rows colms] = size(K);

for i=1:rows

for j=1:colms

if K(i,j) > 220; % the threshold value set manually for each
P(i,j) = 0; image
else
P(ij)=1;
end
end
end

J = mat2gray(P);
figure, imshow(J), title(body area');
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The threshold value is set as the background where it will convert the
background to black while the body area to white (Region of Interest) as
shown in Figure 3.4. This segmentation process is important to calculate the
scaling percentage and also the lesion area perceniage as the percentage
calculation is based on each body pért sections which are the head, arms, body

and legs.

Figure 3.4: Result of image after the segmentation of body area using

thresholding technique.

3.1.4 Image Analysis

In this project, texture analysis or image analysis is done to estimate the
number of scaliness present in an image. The image to work on is binary
image post-segmentation. The estimation of the percentage of area affected by
scaling is done by using the ‘bwarea’ function. The scaling value of the
infected skin is calculated by its pixel percentage. The pixel percentage is
obtained by comparing the pixel of scale produced after the segmentation with

the total pixel of the ROI image.

Total = bwarea (BW) Yoestimates the area of the
objects in binary image BW,

27



3.1.5

“ytal’ is a scalar whose value corresponds roughly to the total number of on
pixels in the image, but may be not exactly the same since different patterns of
pixels are weighted differently. For this project, the total number of pixels
calculated after the segmentation process is corresponded to the total scaling

score. Hence, to get the scaling percentage could be computed by:

Scaling percentage = _ Total scaling area (Pixels) x 100%

Total Region of Interest (Pixels)

From the result of scaling percentage of infected skin, the severity score of
scaliness for PASI can be obtained. The scaling percentage calculation will be
done for each body section, which are the head section, arms section, trunk
section and also legs section. Scaling percentage will determine the score for
severity ranged from 0 to 4 based on the percentage value that have been set.
Scaling percentage of infected skin is obtained by dividing the total pixels of
scaling calculated over total size of the image pixels. It means that if the
scaling of the infected skin is bad, the scaling percentage will give high score
resulting high PASI score. The severity score for each body section then will
be used for PASI score calculation.

PASIT scoring

Once all the above steps had been taken, the final step will be calculating the
PASI score. To score the PASI, the calculated scaling percentage will be
referred to Table 2.1 for scaliness severity score. The calculatioﬁ for this
project only consider the score for scaling severity which results in the PASI

score as given by the following equation.

e Head: (Shead) X Anead X 0.1 = Totaljeaq
o Amms: (Sarms) X Aurms X 0.2 = Total s
* Body: (Svody) X Apoay X 0.3 = Totalpegy
o lLegs: (Stegs) X Ajgs X 0.4 = Totaliep,
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whete S = Scaling, A = Area

PASI score for scaling is Totalpead Totakams T Totalpodyt Totalicgs.

29



3.2 Tools Required

The tools required in performing this project are:

e Psoriasis pictures obtained from General Hospital, Kuala Lumpur
¢ MATLAB 7.1 software
. * Adobe Photoshop CS
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CHAPTER 4
RESULTS AND DISCUSSION

4.1 Results

4.1.1

Sobel edge detector was successfully implemented in MATLAB 7.1 due to its
simplicity. The edge detection and thresholding technique were applied to the
grayscale image. This edge detector performed a simple, quick to compute 2-
D spatial gradient measurement on the image. It therefore highlights regions
of high spatial gradient which correspond to edges. The input and output to
the operator was a grayscale image. Pixel values at each point in the output
represent the estimated absolute magnitude of the spatial gradient of the input
image at that point. In this project, the edges corresponded to the boundaries
and membrane of the scaling texture with respect to the Psoriasis diseases.

The thresholding was performed right after the edge detection process.

The codes that had been completed for this project were for reading the image,
transforming the image to grayscale, performing segmentation for scaliness

and body arca (Region of Interest), and calculating the scaling percentage.

Results output of the system

The results of the processed images obtained as the output of the program are
given in Table 4.1 to Table 4.4. The sizes of images are different since the
images were taken from the internet. All image details are written under the

tables.
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For the time being, the lesion area calculation program is still under progress
and the PASI score cannot be determined yet. The severity score shown in
Table 4.1 to Table 4.4 in the last column has been successfully implemented.
However the score has not yét validated by dermatologist due to time

limitation.
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4.2 Discussion

From the results that have been obtained for the time being, the input image
was successfully converted to grayscale, segmented, and analysed. The
analysis of the images for calculating the scaling scores that have been done
need to be verified by dermatologist. After completing the image analysis
section, which is the calculation of infected area over the total size of image,
the project will continues on calculating the PASI scores for scaling. But
before calculating the PASI score, the scaling severity score need to be
verified so that the calculated scaling percentage can be grouped accordingly
based on the score range from 0 to 4. Once all the steps done, GUI for this
program will be develbped.

The image input of this program is different in term of quality, dimension and
size. Hence, the outputs also differ with one another. Assuming the image
input for this program should be as in Figure 4.1 as shown. Adobe Photoshop
CS software can be used to separate the patient image input into four sections
which are head, arms, trunk and legs before processing the images

automatically using the system.
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rigare 4.1: The patient orientation while capturing the image to be used as input
1mage.
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CHAPTER 5
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

This research project will hopefully provide an alternative to the current
method of subjective PASI scoring to an automated program. Images were
successfully being acquired and segmented automatically to be analyzed for
scoring the scaliness. The scores were then used in the automated PASI
scoring system to calculate the PASI-score. Until now, this project is still
going on and already at the part of performing image analysis where the
segmented images of the Psoriasis images will be calculated to obtain the
score of lesion area. The score of severity had been obtained and will be used
to get the PASI score. However, to get the total PASI score, the lesion area
calculation must be done first. Verification of the calculated scaling
percentage by dermatologist is needed at this stage to ensure the result is as

precise as possible.
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5.2 Recommendation

5.2.1

5.2.2

After completing this project, there are some areas that need to be improved to
ensure more accurate result of the automated scoring for scaliness of Psoriasis
lesion. If the project is extended, further analysis can be done to widen the

project scope.

Input images

In order to produce a more accurate results, real images of Psoriasis diseases
is needed. The real images are much better compare to the images that are
obtained from the internet since it is not been adjusted yet. Images from
dermatologist that can be use for this project should be captured using high
quality digital camera to ensure that the input images have high quality

pictures. Input images also should be free from any shadows, noise or blur.

Project improvement

For future purposes, this project might consider a more accurate segmentation
technique that can produce more accurate output. The images also shouid be
standardized and the on going project should be run with a help by
dermatologist as the guidance to score the PASL
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APPENDIX B.

Program

$for head section

ITh=imread ('psoriasis2b.jpg');

figure, imshow(Ih), title('original');

Gh=rgbZ2gray (Ih};
imwrite {Gh, "head.bmp'):;
figure, imshow(Gh), title('gray scaled'}:

BWh=edge (Gh, "scbel ',0.13);
figure, imshow(BWh), title('segmented’);

Kh=imread('head.bmp'}:
Ph=En;
[rows colms] = size(Kh}:;
for i=l:rows
for j=l:colms
if Kh{i,3) > 245;
Ph{i,3) = 0:
else
Ph(i,j) = 1:
end
end
end
Jh = mat2gray(Ph):
figure, imshow{Jh), title('body area')};

bwarea (Jh);

bwarea {BWh} ;
HeadArea=bwarea {(Jh}
ScalinessH=bwarea {BWh}

percentagel={( (ScalinessH)/ (HeadArea))*100
Xh=percentagel;

if ({Xh<1.0) & (Xh>0))

o=0;
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elseif ((Xh<2.0) & (¥h>1.1})
o=1;

elseif ((Xh<3.0) & (Xh>2.1))
o=2;

elseif ({¥Xh<4.0) & {(Xh>3.1})
0=3;

elseif {(Xh<10.0} & {Xh>4.1))
o=4;

end

SeverityH = ©

$for arms section

Ia=imread {(‘hand.ipg');

figure, imshow(Ia), title('original'};

Ga=rgb2gray{ia);
imwrite(Ga, ‘arms.bmp');

figure, imshow(Ga), title(’'gray scaled™) s

BWa=edge (Ga, "scbel’,0.1);

figure, imshow{BWa), title('segmented');

Ka=imread('arms.bmp'):
Pa=FKzi
[rows colms] = size(Ka):
for i=l:rows
for j=l:colms
if Kal(i,q) > 220;
Pa(i,d) = 0s
else
Pafi,i) = 1;
end
end
end
Ja = mat2gray({Pa):

figure, imshow(Ja), title('body area'};
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bwarea{Ja);
bwérea(BWa);
ArmsArea=bwarea (Ja)
ScalinessA=bwarea (BWa)

percentageh={ (ScalinessA)/(ArmsArea)})*100

Xa=percentageh;

if {(Xa<5.0) & (Xa>())
o=0;

elseif {(Xa<l1l0.0} & (Xa>5.1))
o=L1;

elseif ((Xa<15.0) & (¥a>10.1))
0=2;

elseif ((Xa<20.0) & (Xa>15.1))
o=3;

elseif ((Xa<50.0) & (Xa>20.1))
o=4;

end

SeverityA = 0

£for trunk section

It=imread {('l.jpg'};

figure, imshow(It), title{'original');

Gt=rgb2gray(Lt);
imwrite(Gt,'trunk.bmp');

figure, imshow(Gt), titie{'gray scaled');

BWt=edge (Gt, "sobel',0.1);
figure, imshow(BWt), title{'segmented')};

Kt=imread{'trunk.bmp');
rE=KL;
frows colms] = size(Kt);
for i=l:rows

for j=l:coims

if Kb(i,3) > 220;
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Pb{i,3) = O;
else
Pb(i,]) = 1;
end
end
end
Jt = matZgray(Pt);

figure, imshow(Jt), title('body area');

bwarea {Jt);

bwarea (BWL) ;
TrunkArea=bwarea (Jt)
ScalinessT=bwarea (BWEt)

percentageT={ (ScalinessT)/ {TrunkArea))*100

Xt=percentagel;

if ((Xt<1.0) & {Xt>0))
o=0;

elselif ((Xt<2.0) & (Xt>1.1))
o=1;

elseif ((Xb<3.0) & (Xt>2.1}))
0=2;

elself ((Xt<4.0} & (Xt>3.1))
0=3;

elgseilf {({(Xt<10.0) & (Xt>4.1})

0=4;

SeverityT = ©

$for legs section

Il=imread {'psoriasis-pustular psoriasi.jpg');

figure, imshow(Il), title{'criginal'};
Gl=rgbZgray(Il);

imwrite(Gl, "legs.bmp');
figure, imshow(Gl}, title{'gray scaled’);
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BWl=edge (Gl, 'sobel’,0.08);

figure, imshow(BW1), title('segmented');

Kl=imread('legs.bup');

[rows colms] = size(Kl);
for i=l:rows
for j=l:colms
if XK1{i,3) > 220;
PL{i 4} = O;
else
P1{i,j) = 1;
end
end
end
J1 = mat2gray(Pl};
figure, imshow(Jl), title(‘body area');

bwarea (JLl};

bwarea (BW1) ;
LegsArea=bwarea (J1)
Scalinessl=bwarea (BW1}

percentagel={(ScalinessL)/ (LegsArea))*100

Xl=percentagel;

if ({X1<1.5) & (X1>0))
o=0;

elseif {((X1<3.0) & (X1>1.8)}
o=1;

elseif {(X1<4.5) & (¥X1>3.1))
0=2;

elseif ((X1<6.0) & (X1>4.6))
0=3;

elseif ((X1<10.0) & (¥X1>6.1))

o=d;

Severityl = O
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%calculate PAST scores

Head = Severityd * 1 * 0.1;

Arms Severityh * 1 * 0.2;
Trunk = SeverityT * 1 * 0.3;

Legs = SeverityL * 1 * 0.4;

PASI=Head + Arms + Trunk + Legs;

BPAST

$for the time being, area of lesion is represented as 1 in the above
PAST calculation since the lesion area calculation is still under

progress.
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