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ABSTRACT

Theresearchisdoneto provideappropriatedetection techniquefor skintumor detection. Thework is
doneby usingtheimage processing toolbox of MATL AB. Skin tumor sareunwanted skin growth with
different causesand varying extent of malignant cells. It isa syndromein which skin cellsmislay the
ability todivideand grow normally. Early detection of tumor isthemost important factor affectingthe
enduranceof a patient. Studying thepattern of the skin cellsisthefundamental problem in medical
imageanalysis. Thestudy of skintumor hasbeen of great interest totheresear chers. DIP (Digital Image
Processing) allowstheuse of much morecomplex algorithmsfor image pr ocessing, and hence, can offer
both moresophigticated performanceat smpletask, and theimplementation of methodswhich would be
impossibly by analogmeans. It allowsmuch wider rangeof algorithmstobeapplied totheinput dataand
can avoid problemssuch asbuild up of noiseand signal distortion during processing. Thestudy shows
that few wor kshasbeen doneon cellular scalefor theimagesof skin. Thisresear ch allowsfew checks
for the early detection of skin tumor using microscopic images after testing and observing various
algorithms. After analytical evaluation theresult hasbeen observed that the proposed checksaretime
efficient techniquesand appropriatefor thetumor detection. Thealgorithm applied providespromising
resultsin lesser time with accuracy. The GUI (Graphical User Interface) that is generated for the
algorithm makesthesystem user friendly.

KeyWords: Skin, Tumor Detection, Microscopic lmages, Célular Level, ImageProcessing, Graphical
User Interface.

1. INTRODUCTION

in tumors are skin growth with different spread to other organs as well. Squamous cell
auses. There are three common types of skin carcinomaisreddishin color from 5 millimetersto few
ancer, basal cell carcinoma, malignant centimetersin size, often with acentral ulcer. Malignant
melanoma, squamous cell carcinoma. Basal cell melanoma is a growth of black or brown color, may
carcinomaisgrayish and like apearl, few millimeter in appear anywhere on skin. All the tumor types may grow
size, appearing mostly on areas exposed to sun. It may and penetrate into other organs.
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Detection of tumor in minimum timeisthe most favorable
condition to curethe patient [1-2]. It can be diagnosed by
four major aspectswhich are asymmetry of tumor, border,
color, diameter) known asthe grosslevel detection. After
the physical inspection of the tumor, the suspicious area
(sample) is collected from the body to perform biopsy
testsin thelaboratory, after which the sampleisexamined
under the microscope. Histopathology refers to the
microscopic study of tissues in order to find out the
symptom of disease. This procedure hasitsown limitation
the major of which is time consumption by the medical
professionals in order to detect the tumor. Sometimes a
group of panel isrequired to study the case. The objective
of the study is to find out the draw backs of offered
procedures so far and recommend an automatic system.
Transfer and interpret datathrough the use of appropriate
tools and software like MATLAB through which the
systemisabletoload, view and enhance theimages using
appropriate tools and application of proper algorithm in
order to improveits quality.

Parolin et. al. [3] proposed a semi-automated technique
for the diagnosis of melanoma through the analysis of
dermatol ogical descriptions. In the proposed approach a
melanomalesionsareidentified by aprobabilistic classifier
using Wavelet Transform [3]. Tasoulis et. al. [4] studied
the classification of dermatological images by using
clustering technique and image processing techniques
for feature extraction through segmentation, border
detection, color and texture processing for analysis of
pigmented skin lesions in dermatological images. This
method uses PCA (Principle Component Analysis).

Maet. a. [5] made use of local fractals and multi-level
wavelet analysis of boundary roughness of skin lesion.
Boundary roughness is described using local fractals
where asthe wavel et packet is processed to give behavior
of fractalsat different frequency bands. Khaled, et. al. [6]
proposed a hybrid approach in automatic segmentation

and classification of skin lesion images that can be
integrated with the system. This technique uses three
different methods of automatic segmentations based on
thresholding, morphological functions and active
contours. Confer et. al. [7] studied the border detection
of skinlesionimagesbased on fuzzy C-mean thresholding
consisting of two stages namely image pre-processing
and image segmentationsto locate skin. Border detection
of skin tumor from digitized images was also found in
previouswork [8].

Kroemer et. al. [9] makes use of the mobile phones for
skin tumor screening by utilizing the concept of tele-
dermatology allowing the diagnosis of pigmented skin
lesions. Thissystem representsafiltering or triage system
allowing a sensitive approach for the management of
patients with emergent skin diseases. Usg et. al. [10]
proposed an automated cell counting tool for electro
oration efficiency determination of attached cellsin phase
contrast images. Thistechnique is based on the artificial
neural network for counting nuclei. The technique
integrates two image pre-processing steps: shading
contrast and histogram equalization. The cell count was
then automated by applying the Laplacian of Gaussian.
Zheng et. al. [11] proposed a set of recursive eguations
for the fast calculation of divergence with an additional
band to overcome the computational restrictionsin real-
time processing resulting in 90% efficiency for skin tumor
detection.

2. MATERIALSAND METHOD

21 Materials

Therequired datais comprised of specifically skin cases
of patients suffering from basal cell carcinoma and
malignant melanoma. The size of theimagesis 1280x960
pixels. The method is tested on Microsoft Windows 7
(Professional) with2GB RAM and Intel (R) Core(TM) i3
CPU M 380 @ 2.53 GHz. The platform whichisused for
theanalysisisMATLAB 7.0.
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2.2  Correlation of Region of Interest with

Reference Image

I nthismethod it isrequired to extract amask imageasin
Figs. 1-2 or template typically much smaller than the
original image. The best matches of the mask intheimages
inthe original image arethelocations of maximum values
in the resulting correlation image. This method can be
helpful in detecting different types of cellsaswell [11].

The methodology adopted for correlation of ROI (Region
of Interest) with reference image is summarized in the

following steps:

0] Loading RGB (Red, Green Blue) imagefrom the
given cases.

(i) Conversion of RGB valuesto Grayscale values.

(i) Equalization of the grayscaleimage; mapping of

grayscale valuesto new values so asto increase
the contrast of the image.

(iv)

ROI matrix manipulation.

FIG. 1(a). MASK IMAGE(TEMPELATE)

FIG. 1(b). LOCATION OF BEST MATCH (CORRELATED
IMAGE)

(V) Execution of ‘for’ loop followed by an ‘if-else’
condition; in order to determine the correlation
of the ROI with the sampleimage.

(vi) The operation is repeated by sliding the
recognized pattern over the image.

(vii) Thetumor isdetected at apoint where ROl matrix
isbest matched to adesired level with theimage.

2.3  Calculation of Diameter of Cell

Thisalgorithm startswith theloading of RGB imagefrom
given cases and followswith the conversion of imagesto
grayscale values. The next step is to equalize the image
and map the grayscale values to new values so as to
increase the contrast of the image .The global threshold
level is adjusted so that it can be used to convert a
grayscaleimageto abinary image. The boundaries of the
cellsaswell asholesin the objectsinthe binary image are
traced out and conversion of thelabel matrix to RGB values
is done. The boundaries of the cells in the image are
plotted. Calculation of the perimeter can be donethrough
the difference between the adjacent elements of the cell
matrix and approximating their derivative. Calculation of
the diameter isdonethrough perimeter. Thecalculationis
based on pixel values. Tumor is detected by comparing
the diameter of the cell to a desired level as shown in
Fig.3.
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FIG. 2. FLOW CHART SHOWING STEPS FOR CORRELATION
OF ROl WITH THE REFERENCE IMAGE
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24  Pattern Recognition

PCA (Principle Component Analysis) is used for
identifying patterns in data, and expressing the data in
suchaway asto highlight their similaritiesand differences.
The mean of the imagesisfound out by first converting
the mean image to grayscal e image. Find the covariance
of thegrayscaleimage. Determination of six largest Eigen
values from the Eigenvectors is done. The difference
between the Eigen vector of themeanimage and the Eigen
vector of the individual grayscale image is necessary to
detect tumor by comparing the result to a desired level

(Fig. 4).
3. RESULTS

This paper provides asingle platform to study the three
aspects necessary to detect tumor. They aretheintensity
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FIG. 3. FLOW CHART FOR THE CALCULATION OF
DIAMETER OF THE CELL

check Fig. 5; diameter check Fig. 6 and pattern
recognition Fig. 7. User friendly GUI based algorithm
has been introduced. The panel consists of three push
buttons for intensity, diameter and pattern recognition,
two static text boxes one panel to group all three push
buttons and four axes to show the images. The original
images and tumor detection by three different methods
isshowninFigs. 5-7.
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FIG. 5. GUI FOR INTENSITY CHECK
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The proposed algorithm is applied on a dataset of six
casesof melanomai.e. maignant melanomaand metastatic
melanoma. The tumor is analyzed on the basis of the
diameter of the cells by the radiologist. The accuracy
tablefor thisalgorithm as compareto theradiol ogist study
is shown in Table 1 the algorithm turns out to be 96.5%
efficient.

SKIN TUMOR DETECTION

SKIN TUMOR DETECTION

FIG. 7. GUI FOR PATTERN RECOGNITION

4. CONCLUSION

DIP, image processing in MATLAB and microscopic
images of skin are studied. Different approaches were
implemented after going through different algorithms. The
primary problem isthat the ROI is spread over the entire
image along with the pigments. The three checks based
onintensity, diameter and pattern recognition were tested.
After the thorough study it has been found out that the
intensity and diameter checks provide desirable and more
accurate results as compare to pattern recognition check
for melanoma. The proposed algorithmisapplied ontwo
cases of melanomai.e. malignant melanomaand metastatic
melanoma.

S. FUTUREWORK

The project can be extended to detect skin tumor in other
types (i.e. basal cell carcinoma and squamous cell
carcinoma). Further work is needed to be done for pattern
recognition through eigenvectors with higher accuracy
and lesser time.
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TABLE 1. RESULTS OBTAINED BASED ON THE DIAMETER OF THE TUMOROUS CELLS IN COMPARISON WITH THE
RADIOLOGY RESULTS

Casss Radiology Result Algorithm Resuit Difference Accuracy
(mm) (mm) (rmm) (%)
Case-1 4.02 4.16 0.14 97.00
Case-2 3.62 3.82 0.20 95.00
Case-3 3.98 4.16 0.18 96.00
Case-4 3.16 3.16 0.00 100.00
Case-5 4.62 4.89 0.27 94.00
Case-6 5.00 5.12 0.12 98.00
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