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ABSTRACT

Breast cancer is the second leading cause of death in women. It occurs when cells in the breast begin to grow out of control and invade nearby tissues or spread throughout the body.

This project proposes of a comparative approach for classification of the three kinds of mammograms, normal, benign and cancer. The features are extracted from the raw images using the image processing techniques and fed to the two classifiers, the support vector machine (SVM) and the Gaussian mixture model (GMM), for comparison.

The aim of this study is to, develop a feasible interpretive software system which will be able to detect and classify breast cancer patients by employing Higher Order Spectra (HOS) and data mining techniques. The main approach of this project is to employ non-linear features of the HOS to detect and classify breast cancer patients. 

HOS is known to be efficient as it is more suitable for the detection of shapes. The aim of using HOS is to automatically identify and classify the three kinds of mammograms. 

The project protocol uses 205 subjects, consisting of 80 normal, 75 benign and 50 cancer, breast conditions.
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CHAPTER 1: INTRODUCTION

The human breast is made up of both fatty tissues and glandular milk-producing tissues. The ratio of fatty tissues to glandular tissues varies among individuals. In addition, with the onset of menopause and decrease in estrogens’ levels, the relative amount of fatty tissue increases as the glandular tissue diminishes [12].

The breasts sit on the chest muscles that cover the ribs. Each breast is made of 15 to 20 lobes. Lobes contain many smaller lobules. Lobules contain groups of tiny glands that can produce milk. Milk flows from the lobules through thin tubes called ducts to the nipple. The nipple is in the centre of a dark area of skin called the areola. Fat fills the spaces between the lobules and ducts.

The base of the breast overlies the pectoralis major muscle between the second and sixth ribs in the non-ptotic state. The gland is anchored to the pectoralis major fascia by the suspensor ligaments. These ligaments run throughout the breast tissue from the deep fascia beneath the breast and attach to the dermis of the skin. Since they are not taut, they allow for the natural motion of the breast. These ligaments relax with age and time, eventually resulting in breast ptosis. The lower pole of the breast is fuller than the upper pole. The tail of Spence extends obliquely up into the medial wall of the axilla. 

The breast also overlies the uppermost portion of the rectus abdominis muscle. The nipple lies above the inframammary crease and is usually level with the fourth rib and just lateral to the mid-clavicular line.

Figure 1.1: Anatomy of a Breast

The breasts also contain lymph vessels. These vessels lead to small, round organs called lymph nodes. Groups of lymph nodes are near the breast in the axilla (underarm), above the collarbone, in the chest behind the breastbone, and in many other parts of the body. The lymph nodes trap bacteria, cancer cells, or other harmful substances [11].


Figure 1.2: Anatomy of the Breast
Breast cancer is a cancer that starts in the breast, usually in the inner lining of the milk ducts or lobules. There are different types of breast cancer, with different stages, aggressiveness, and genetic make-up.

While the majority of new breast cancers are diagnosed as a result of an abnormality seen on a mammogram, a lump or change in consistency of the breast tissue can also be a warning sign of the disease.

Research has yielded much information about the causes of breast cancers, and it is now believed that genetic and/or hormonal factors are the primary risk factors for breast cancer. Staging systems have been developed to allow doctors to characterize the extent to which a particular cancer has spread and to make decisions concerning treatment options. Breast cancer treatment depends upon many factors, including the type of cancer and the extent to which it has spread.

Some types of breast cancers require the hormones estrogens’ and progesterone to grow and have receptors for those hormones. Those types of cancers are treated with drugs that interfere with those hormones and with drugs that shut off the production of estrogens’ in the ovaries or elsewhere. This may damage the ovaries and end fertility [11]. 

The most common types of breast cancer begin either in the breast's milk ducts (ductal carcinoma) or in the milk-producing glands (lobular carcinoma). The point of origin is determined by the appearance of the cancer cells under a microscope.

In situ (non-invasive) breast cancer refers to cancer in which the cells have remained within their place of origin, which means they haven't spread to breast tissue around the duct or lobule. The most common type of non-invasive breast cancer is ductal carcinoma in situ (DCIS), which is confined to the lining of the milk ducts. The abnormal cells haven't spread through the duct walls into surrounding breast tissue. With appropriate treatment, DCIS has an excellent prognosis [12].

Invasive (infiltrating) breast cancers spread outside the membrane that lines a duct or lobule, invading the surrounding tissues. The cancer cells can then travel to other parts of your body, such as the lymph nodes.

Invasive ductal carcinoma (IDC) accounts for about 70 percent of all breast cancers. The cancer cells form in the lining of the milk duct, then break through the ductal wall and invade the nearby breast tissues. The cancer cells may remain localized, staying near the site of origin or spread throughout the body, carried by the bloodstream or lymphatic system.

Invasive lobular carcinoma (ILC), although less common than IDC, this type of breast cancer invades in a similar way, starting in the milk-producing lobules and then breaking into the surrounding breast tissues. ILC can also spread to more distant parts of the body. With this type of cancer, typically, no distinct, firm lump is felt, but rather a fullness or area of thickening occurs.

Breast cancer is the second leading cause of death in women. It occurs when cells in the breast begin to grow out of control and invade nearby tissues or spread throughout the body [11, 12]. 

The cause of the disease is not understood till now and there is almost no immediate hope of prevention. Survival after treatment is improving but, the fact that, 66 percent of breast cancer victims die from it, is alarming. Early detection is still the most effective way of dealing with this situation. 

Because the breast is composed of identical tissues in males and females, breast cancer can also occur in males. Incidences of breast cancer in men are approximately 100 times less common than in women, but men with breast cancer are considered to have the same statistical survival rates as women.  



The incidence of breast cancer is increasing worldwide and the disease remains a significant public health problem. In the UK, all women between the ages of 50 and 70 are offered mammography, every three years, as part of a national breast screening programme. 

About 385,000 of the 1.2 million women diagnosed with breast cancer each year, occur in Asia.

These issues, narrow down to the detection of breast cancer early, so that there is a higher chance of successful treatment.  The fact that the earlier the tumour is detected, the better the prognosis, has led to the increase of methods used for detection. 

An ultrasound uses sound waves to build up a picture of the breast tissue. Ultrasound can tell whether a lump is solid (made of cells) or is a fluid-filled cyst. It can also often tell whether a solid lump is likely to be benign or malignant.

A needle (core) biopsy may be done. A doctor uses a needle to take a small piece of tissue from the lump or abnormal area. Needle biopsies are often done using ultrasound to guide the doctor to the lump. A fine needle aspiration (FNA) is a quick, simple procedure which is done in the outpatient clinic. Using a fine needle and syringe, the doctor takes a sample of cells from the breast lump and sends it to the laboratory to see if any cancer cells are present.








Currently, the most common and reliable method is, mammography. Studies have shown that, there is a decrease in both breast cancer and modality, in women who regularly go for mammography, due to early detection and followed up treatment [4].

High-quality mammography is the most effective technology presently available for breast cancer screening. Efforts to improve mammography focus on refining the technology and improving how it is administered and x-ray films are interpreted. 

A mammogram is a low-dose x-ray specially developed for taking images of the breast tissue. Two or more mammograms, from different angles, are taken of each breast. Mammograms are usually only used for women over the age of 35. In younger women the breast tissue is denser; this makes it difficult to detect any changes on the mammogram [36].

Using the mammogram, radiologists can detect the cancer 76 to 94 percent accurately, compared to 57 to 70 percent detection rate, for a clinical breast examination. The use of mammography results in a 25 to 30 percent decreased mortality rate, in screened women compared after 5 to 7 years [25]. 












Figure 1.3: "Blobs" of white calcium can be seen in breasts, these are benign and do not have the suspicious pleomorphic features as often seen.


Figure 1.4: There is a tumor in the left breast, the thickening and asymmetry between sides can be noted.


Figure 1.5: There is a small speculated tumour in the middle of the right breast, left side of figure.
The aim of this study is to develop a feasible interpretive software system which will be able to detect and classify breast cancer patients by employing Higher Order Spectra (HOS), and data mining techniques.

Two techniques were proposed to diagnose the abnormal mammogram based on wavelet analysis for feature extraction and fuzzy-neural approaches for classification. The system was able to classify normal from abnormal, mass for micro calcification and abnormal severity, benign or malignant, effectively.

Image

Pre-Processing


Radon Transformation


Feature Extraction


SVM and GMM Classifiers


          	     Normal          Benign        Cancer

Figure 1.6: Proposed block diagram for classification

In this work, I compare the performances of SVM and GMM classifiers for the three kinds of mammogram images.



CHAPTER 2: DATA ACQUISITION

For the purpose of the present work, 205 mammogram images, consisting of 80 normal, 75 benign and 50 cancer breast conditions, have been used from the digital database for screening mammography [14].  These images were stored in 24-bit TIFF format with image size of 320x150 pixels.  

The figures, 2.1, 2.2 and 2.3, below show the typical sample of normal, benign and cancer mammogram images for different subjects respectively.

            
	                       Figure 2.1                 Figure 2.2                   Figure 2.3
                          (Normal)                    (Benign)                      (Cancer)









CHAPTER 3: PREPROCESSING OF IMAGE DATA

Feature extraction is an important step and is widely used in classification processes. This extraction is carried out after preprocessing the images. It is thus necessary to improve the contrast of the image, which will aid us in getting good features during the feature extraction process. 

Pre-processing primarily consists of the following steps:
The image in RGB format is converted to a grayscale form. 
The image is then subjected to histogram equalization.

3.1 Histogram Equalization

Histogram equalization improves the quality of the image considerably.  This technique reduces the extra brightness and darkness in the images. The distinct features, of the image, are enhanced by increasing the contrast range.  Histogram equalization is the technique by which the dynamic range, of the histogram image, is increased [10].

[bookmark: OLE_LINK1]The intensity values of the pixels, in the input image, are assigned such that, the output image contains a uniform distribution of intensities. Histogram equalization results in uniform histogram and hence the contrast of the image is increased. 

Histogram equalization is operated, on an image, in the following steps: 
Histogram formation. 
Calculation of new intensity values, for each intensity levels. 
Replacing the previous intensity values with, the new intensity values.




CHAPTER 4: FEATURE EXTRACTION

The purpose of feature extraction is to reduce data by measuring certain properties, which distinguish input patterns. An object is characterized by measurements, whose values are very similar for objects in the same class and different for objects in a different class [28].

The problem of invariant object recognition is a major factor, which is considered. I consider invariance with respect to translational, rotational, and scale differences in input images. Resolving the problem of invariance is critical, because of the large number of training samples, which the classifier needs to be trained [5, 6]. 

4.1 Radon Transform

Radon transform and HOS are applied to generate RTS invariant [13]. This process reduces the computational complexity of four dimensional spaces by computing the original data from the 2-D domain to 1-D scalar functions by successive projections via radon transformation.

The greyscale image is subjected to radon transformation, to convert the image into 1-D data, and then followed by HOS to extract the bispectral invariant features.


Radon transform is used to detect the features in the image. It transforms lines through an image to points in the radon domain.  Given a function: 

The radon transform is given by: 





Equation of the line can be expressed as:. is the small angle and  is the distance to the origin of the coordinate system. The equation describes the integral, along a linethrough the image. Hence, radon transform converts 2D signals into the 1D parallel beam projections, at various angles. In this work, I have used =200.




 


	                      
	            Figure 4.1		                                Figure 4.2
A schematic diagram of the radon transformation, from figure 4.1, image domain, to figure 4.2, radon domain, is shown above.


	    Figure 4.3	    Figure 4.4	                  Figure 4.5

An example of a radon transformation, from figure 4.3, benign raw image, to figure 4.4, benign gray scale image, and then to figure 4.5, benign radon image, is shown above.






4.2 Higher Order Spectra

Ultrasound is one of the widely used medical imaging techniques, mainly because it is versatile, relatively safe, not costly and also readily available. In medical imaging applications, the major disadvantage of ultrasound, compared with other techniques such as magnetic resonance imaging (MRI), is its low resolution and poor image quality [35].

The scientific field of statistics provides many tools to handle random signals. In signal processing, first and second order statistics have gained significant importance. However, many signals, especially when it comes to nonlinearities, cannot be examined properly by second order statistical methods. For this reason HOS methods have been developed [31]. 

In the 1970s, HOS techniques were applied to real signal processing problems, and since then HOS continued to expand into various fields, such as economics, speech, seismic data processing, plasma physics, and optics.

Recently, HOS concept was used for epileptic EEG signals and cardiac signals to identify their non-linear behaviour. HOS invariants have also been used for shape recognition and to identify different kinds of eye diseases [33].

HOS is known to be efficient as it is more suitable for the detection of shapes. The aim of using HOS is to automatically identify and classify the three kinds of mammogram (normal, benign and cancer) [34].

This project proposes of a comparative approach for classification of three kinds of mammogram: normal, benign and cancer. The features are extracted from the raw images using the image processing techniques and fed to the two classifiers, the SVM and GMM, for comparison. 

The aim of this study is to, develop a feasible interpretive software system which will be able to detect and classify breast cancer patients by employing HOS and data mining techniques. The main approach of this project is to employ non-linear features of the HOS to detect and classify breast cancer patients. 

The linear spectral techniques contain only independent frequency components and it does not indicate any phase information. Deviation of the signal from Gaussianity can be quantified by higher order spectrum.


HOS is used for the analysis of a typical non linear dynamic behavior in any type of system. It reveals both amplitude and phase information of a signal. It gives good results when applied to weak or high noise signals. These statistics are known as cumulants and their associated Fourier transforms (FT), are known as polyspectra. The FT of the third order correlation of the signal is the bispectrum: of a signal. 

It is represented by:	
		




 is the Fourier transform of the signal and stands for the expectation process. These are categorized under HOS and additional information is provided to the power spectrum. In practice, the expectation operation is replaced by an estimate, which is an average over an ensemble of realizations of a random signal. For deterministic signals, the above relationship holds without an expectation operation, with the third order correlation being a time-average instead of an ensemble average. For deterministic sampled signals,  is the discrete-time FT and, in practice, is computed at the discrete frequency samples using the fast Fourier transform (FFT) algorithm. The frequency f may be normalized by the Nyquist frequency to be between 0 and 1.


The bispectrum is blind to any kind of Gaussian process and is identically zero for a Gaussian process [29, 30]. It has both magnitude and phase information of the signal.


The bispectrum may be normalized (by power spectra at component frequencies) such that it has a value between 0 and 1 and indicates the degree of phase coupling between frequency components [8, 26]. A normalized bispectrum will often be devoid of false peaks. Peaks may appear due to the finite length of the process involved even in the absence of phase coupling. The normalized bispectrum or bicoherence is given by:, whereis the power spectrum.






















4.2.1 Higher Order Spectra Features

The features used in my work, are based on the phases of the integrated bispectrum [6, 7], and are briefly described below:

Assuming that there is no bispectral aliasing, the bispectrum of a real signal is uniquely defined with the triangle 0≤f2≤f1≤f1+f2≤1. Features are obtained by integrating along the straight lines, passing through the origin in bifrequency space [37]. The region of computation and the line of integration are depicted in Figure 4.5 below. 
 (
f
2
f
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0.5
0.5
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
)
Figure 4.5: Non-redundant region of computation of the bispectrum for real signals.




The bispectral invariant is the phase of the integrated bispectrum along the radial line with the slope =. It is defined by:.


for 0<a≤1, and j =.


The variables and refer to the real and imaginary part of the integrated bispectrum respectively.

Features are calculated within the  region. These bispectral invariants  contain information about the shape of the waveform within the window and are invariant to shift and amplification and robust to time-scale changes. They are sensitive to changes in the left-right asymmetry of the waveform. 


For windowed segments of a white Gaussian random process, these features tend to be distributed symmetrically and uniformly about zero in the interval. For the chaotic process exhibiting a colored spectrum with third order time-correlations or phase coupling between 



Fourier components, the mean value and the distribution of the invariant feature, can be used to identify the process. By changing the value of the slope, different sets of can be obtained as input to the classifier. 


In this work, I extracted 19 bispectrum invariants for each radon-transformed mammogram image. Then the clinically significant parameters, among these, were chosen as a candidate for classifier training. I chose= 1/19, 10/19, 18/19 and 19/19 because P(1/19), P(10/19), P(18/19) and P(19/19) were clinically significant values, (p<0.005).  












CHAPTER 5: CLASSIFIERS AND SOFTWARE USED

In this work, I used two classifiers. These two classifiers, the support vector machine (SVM) and the Gaussian mixture model (GMM), are explained below. I compared the performances of SVM and GMM classifiers for the three kinds of mammogram images.

5.1 Support Vector Machine (SVM)

In recent years, SVM classifiers have demonstrated excellent performance in a variety of pattern recognition problems. 

A SVM searches for a separating hyper plane, which separates positive and negatives examples from each other with maximum margin, which means, the distance between the decision surface and the closest example is maximised. Essentially, this involves orienting the separating hyper plane, to be perpendicular to the shortest line, separating the convex hulls of the training data for each class, and locating it midway along this line.



The separating hyper plane is defined as:, is its normal. 





For linearly separable data, {,},, = {-1, 1}. 


The value, = 1, 2, 3, …,.




The optimum boundary chosen with maximal margin criterion is found by minimizing the objective function, subject to for all values of .




The solution for the optimum boundaryis a linear combination of a subset of the training data, s  {1 … N}: the support vectors. These support vectors define the margin edges and satisfy the equality

Data may be classified by computing the sign of

Usually, the data are not separable and the inequality cannot be satisfied. In this case, a variable , that represents the amount by which each point is misclassified, is introduced. 



The new objective function is now reformulated as, subjected to,, for all values of . 




Theterm is the empirical risk associated with those points that are misclassified or lie within the marginis a cost function and, is a hyper-parameter that trades-off the effects of minimizing the empirical risk against maximizing the margin. Theterm is a regularization term, deriving from maximizing the margin, and gives the SVM its ability to generalize well on sparse training data. 

The linear-error cost function is generally used as it is robust to outliers. 




The dual formulation with  is, subject to in which is the set of Lagrange multipliers of the constraints in the primal optimization problem. 




The solution can be solved with quadratic methods. The optimum decision boundary  is given byand is a linear combination of all vectors that have




Kernel functions can be used to solve the nonlinear boundary problems.  Kernel functions define a nonlinear mapping from the input space, observed data, to a higher dimensional feature space, defined by the kernel functions. The hyper plane is constructed in the feature space and intersects with the manifold creating a nonlinear boundary in the input space. In practice, the mapping is achieved by replacing the value of the dot products between two vectors in the input space with the value that results when the same dot product is carried out in the feature space. The dot product in the feature space is expressed by some functions (i.e., the kernels) of two vectors in input space. The polynomial and radial basis function (RBF) kernel is used and isand. is the order of the polynomial and is the width of the RBF. 


The dual for the nonlinear case is given by:, subject to. With the formulation of the use of kernels an explicit transformation of the data to the feature space is not required.

Many algorithms can be used to extend the basic binary SVM classifier as a multi-class classifier. They are one-against-one SVM, one-against-all SVM, half against half SVM and Directed Acyclic Graph SVM (DAGSVM) [1, 2]. In this experiment, I used the DAGSVM algorithm to classify the mammogram images into the three classes. 







5.2 Gaussian Mixture Model (GMM) 

GMM is a type of density model which comprises of a number of component functions. These component functions are combined to provide a multimodal density. They can be employed to model the colours of an object in order to perform tasks such as, real-time colour-based tracking and segmentation. These tasks may be made more robust by, generating a mixture model corresponding to background colours in addition to a foreground model, and also by employing Bayes' theorem to perform pixel classification. Mixture models are also amenable to effective methods for on-line adaptation of models to cope with slowly-varying lighting conditions [27].

GMMs are a semi-parametric alternative to non-parametric histograms and provide greater flexibility and precision in modelling the underlying statistics of sample data. They are also able to smooth over gaps resulting from sparse sample data and provide tighter constraints in assigning object membership to colour-space regions. Such precision is necessary to obtain the best results possible from colour-based pixel classification for qualitative segmentation requirements. 

Once a model is generated, conditional probabilities can be computed for colour pixels. GMM can also be viewed as a form of generalised radial basis function network in which each Gaussian component is a basis function. The component priors can be viewed as weights in an output layer. 

GMM is a parametric model used to estimate a continuous probability density function from a set of multi-dimensional feature observations. It can be used in data mining, pattern recognition, machine learning and statistical analysis. 





The Gaussian mixture distribution is a linear superposition of K multidimensional Gaussian components given by: ., andare mixing coefficients, mean and covariance respectively.

The parameters of GMM can be estimated by using the Expectation Maximization (EM), algorithm [9]. 

The steps to carry out the EM algorithm, (E step) are as follows:



Initialize the meansco variancesand mixing coefficients.
Evaluate the initial value of the log likelihood.
Evaluate the responsibilities using the current parameter values: 



The steps to carry out the EM algorithm, (M step) are as follows:



Initialize the meanscovarianceand mixing coefficients.
Evaluate the initial value of the log likelihood.
Re-estimate the parameters using the current responsibilities: 






, where,

Evaluate the log likelihood and check for convergence of either the parameters or the log likelihood: 


If the convergence criterion is not satisfied, return to the E step.




The EM algorithm takes more iteration to reach convergence and takes more time as compared to the K-means algorithm. Hence, it is common to use the K-means algorithm to find the initial estimates of the parameters from the training data. 

The K-means algorithm uses the squared Euclidean distance as the measure of dissimilarity between a data point and a prototype vector. This not only limits the type of data variables to be considered but also makes the determination of the cluster means non-robust to the outliers [3, 32]. This algorithm chooses randomly the initial means and unit variances for the diagonal covariance matrix which is being adopted in the current work.

5.3 MATLAB

MATLAB is a high-level technical computing language and an interactive environment for algorithm development, data visualization, data analysis, and numeric computation. Using the MATLAB product, technical computing problems can be solved faster, than with traditional programming languages, such as C, C++, and FORTRAN [17, 18]. MATLAB can be used in a wide range of applications, including signal and image processing, communications, control design, test and measurement, financial modeling and analysis, and computational biology [21, 24]. The software for feature extraction and image classification are written in MATLAB 7.5.0.342 (R2007b).

The required tools for the success of the project are MATLAB computing software with image processing toolbox, SVM and GMM toolbox, and Microsoft Excel platform. The preprocess images were subsequently processed by a MATLAB Graphic User Interface (GUI) in sequence from radon transform to HOS followed by Fischer Discriminant Analysis (FDA) [16, 19]. 



A GUI is a type of user interface item that allows people to interact with programs in more ways than typing [15, 20]. A GUI offers graphical icons and visual indicators, as opposed to text-based interfaces, typed command labels or text navigation to fully represent the information and actions available to a user. The actions are usually performed through direct manipulation of the graphical elements.

[image: ]
Figure 5.1: An of example GUI.










CHAPTER 6: RESULTS

	Parameter
	Normal
	Benign
	Cancer
	P-Value

	P(1/19)
	-0.864 ± 1.28
	0.1516 ± 1.79
	-0.0376 ± 1.61
	0.0002

	P(2/19)
	1.0981 ± 1.57
	1.1265 ± 1.6
	1.4368 ± 1.06
	0.4

	P(3/19)
	1.5089 ± 1.42
	1.8151 ± 0.98
	1.6316 ± 1.13
	0.29

	P(4/19)
	0.3443 ± 1.74
	0.4227 ± 1.78
	0.0970 ± 1.92
	0.6

	P(5/19)
	-0.7632 ± 1.01
	-0.3759 ± 1.19
	-0.5603 ± 1.37
	0.12

	P(6/19)
	-0.7471 ± 1.23
	-0.5153 ± 1.15
	-0.7047 ± 1.3
	0.47

	P(7/19)
	0.4572 ± 1.82
	0.3982 ± 1.91
	0.8911 ± 1.68
	0.29

	P(8/19)
	1.4963 ± 1.29
	1.7038 ± 1.02
	1.7279 ± 1.07
	0.42

	P(9/19)
	1.2298 ± 1.21
	1.3805 ± 1.05
	1.0564 ± 1.51
	0.36

	P(10/19)
	0.864 ± 1.28
	-0.1516 ± 1.79
	0.0376 ± 1.61
	0.0002

	P(11/19)
	0.7716 ± 1.34
	0.2165 ± 1.87
	0.2076 ± 1.74
	0.063

	P(12/19)
	0.6337 ± 1.84
	0.2321 ± 2.07
	0.4104 ± 1.95
	0.44

	P(13/19)
	-1.3259 ± 1.44
	-1.2354 ± 1.39
	-0.9542 ± 1.72
	0.38

	P(14/19)
	-1.648 ± 0.978
	-1.4667 ± 0.88
	-1.5978 ± 1.01
	0.48

	P(15/19)
	-1.362 ± 1.1
	-1.3814 ± 1.07
	-1.5038 ± 1.1
	0.75

	P(16/19)
	-0.8233 ± 1.56
	-0.9813 ± 1.53
	-1.1006 ± 1.44
	0.58

	P(17/19)
	0.1656 ± 2.04
	0.2886 ± 2.02
	0.3588 ± 1.99
	0.86

	P(18/19)
	-0.8224 ± 1.71
	0.3290 ± 1.72
	0.3787 ± 1.59
	<0.0001

	P(19/19)
	-0.864 ± 1.28
	0.1516 ± 1.79
	-0.0376 ± 1.61
	0.0002


                                    
Table 6.1: Ranges of input features to the classifiers.







	Classes
	Training
	Testing
	Results

	Normal
	60
	20
	19

	Benign
	55
	20
	16

	Cancer
	35
	15
	15

	Average
	91.67%



Table 6.2: Results of SVM classifier


	Classes
	Training
	Testing
	Results

	Normal
	60
	20
	19

	Benign
	55
	20
	16

	Cancer
	35
	15
	13

	Average
	86.67%



Table 6.3: Results of GMM classifier


Table 6.1 shows the ranges of the 19 features used to feed as input to the SVM and GMM. For the purpose of training and testing the classifier, a database of 205 subjects is divided into two sets, a training set of 150, 60 normal, 55 benign and 35 cancer, samples and a test set of 55, 20 normal, 20 benign and 15 cancer, samples. This can be seen in tables 6.2 and 6.3. These samples were arbitrarily divided.













	Classifiers
	TN
	TP
	FP
	FN
	Sensitivity
	Specificity
	Positive Predictive Accuracy

	SVM
	19
	31
	1
	4
	88.57%
	95%
	96.88%

	GMM
	19
	29
	1
	6
	83.33%
	93.33%
	96.67%



Table 6.4: Sensitivity, specificity and positive predictive accuracy (PPA) of SVM and GMM classifiers

TP = number of true positive specimens.
FP = number of false positive specimens.
FN = number of false negative specimens.
TN = number of true negative specimens.


The sensitivity of a test is the probability that it will produce a TP result when used on an infected population. The sensitivity of a test can be determined by calculating [44],


The specificity of a test is the probability that a test will produce a TN result when used on a non-infected population. The specificity of a test can be determined by calculating,

	



The PPA of a test is the probability that a person is infected when a positive test result is observed. The PPA of a test can be determined by calculating,

	





The SVM classifier is able to classify the three stages with an average accuracy of 91.67%; this is shown in table 6.2. This classifier shows sensitivity of 88.57%, specificity of 95% and PPA of 96.88%, this can be seen in table 6.4. It can also be seen, from table 6.2, that one normal case was wrongly classified as abnormal and that, SVM was able to classify the cancer class better than the other classes. 

As for the GMM classifier, it is able to classify the three stages with an average accuracy of 86.67%; this is shown in table 6.3. This classifier shows sensitivity of 83.33%, specificity of 93.33% and PPA of 96.67%, this can be seen in table 6.4. It can also be seen, from table 6.3, that one normal case was also wrongly classified as abnormal and that, GMM is able to classify the normal class better than the other classes. 

It can be seen, from table 6.4, that SVM classifier has higher sensitivity, specificity and PPA, compared to the GMM classifier.
















CHAPTER 7: DISCUSSION

One of the commonly missed signs of breast cancer is architectural distortion. Fractal analysis and texture measures for the detection of architectural distortion in screening mammograms taken prior to the detection of breast cancer have been applied. Gabor filters, phase portrait modeling, fractal dimension (FD) and texture features for the analysis have been used.

The classification of the three kinds of mammograms, normal, benign and cancer were studied. The features were extracted from the raw images using the image processing techniques and fed to the two classifiers, SVM and GMM, for comparison. Sensitivity and specificity of more than 90%, for these classifiers, were demonstrated.

Supervised and unsupervised methods of segmentation in digital mammograms showed higher misclassification rates when only intensity was used as the discriminating feature. However, with additional features such as window means and standard deviations, methods such as the k-nearest neighbor (k-nn) algorithm were able to significantly reduce the number of mislabeled pixels with respect to certain regions within the image. 

A method for detection of tumor using Watershed Algorithm, and further classify it as benign or malignant using Watershed Decision Classifier (WDC) was proposed before. Their experiment results show that the proposed method was able to classify into benign and malign tumor with an accuracy of 88.38%.

Fast detection method of circumscribed mass in mammograms employing a radial basis function neural network (RBFNN) was presented before. This method distinguishes between tumorous and healthy tissue among various parenchyma tissue patterns, and makes a decision whether a mammogram is normal or not, and then detects the masses' position by performing sub-image windowing analysis. 
Multi-scale statistical features of the breast tissue were evaluated and fed into the RBFNN to find the exact location and classification. The RBFNN was able to classify average of 75% of the unknown class correctly.

In this work, I have used HOS features from the mammogram images to classify the breasts abnormalities into the three classes. I was able to classify up to 91.67% accurately. 


The accuracy of the system can be further increased by increasing the size and quality of the training data set. It can also be increased by having more HOS features, i.e. decreasing the angle  from 20º, to 10º or 5º in the radon transform. 

The classification results can be enhanced by extracting the proper features from the mammogram images. The environmental conditions like, the reflection of the light influences the quality of the images and hence the classification efficiency.

















CHAPTER 8: CONCLUSION

I have developed an automated technique for the quantitative assessment of breast density from digitized mammograms using HOS and data mining techniques. I have extracted 19 bispectrum invariant features from the mammograms. These features capture the variation in the shapes and contours in those images. They are fed into SVM and GMM classifiers as the diagnostic tool to aid in the detection of the breast abnormalities. 

However, these computer-aided tools generally do not yield results of 100% accuracy. The accuracy of the tools depend on several factors such as, the size and quality of the training data set, the rigor of the training imparted and also the input parameters chosen.  

I can conclude that SVM provides a higher accuracy, than GMM, in classification. My SVM classification system produces encouraging results with more than 90% for combined sensitivity and specificity rates. However, with better features, the robustness of the diagnostic systems can be improved to detect the breast cancer at the early stages and hence, save lives.












CHAPTER 9: CRITICAL REVIEW

9.1 Criteria and Targets

	Criteria/Targets
	Dateline
	Completion

	Project Selection and Approval
	10 Jan 2009
	Achieved

	Drafting a Project Plan with Supervisor
	02 Feb 2009
	Achieved

	Gathering of Information
	15 Mar 2009
	Achieved

	Summarising and Collating all Information
	23 Mar 2009
	Achieved

	Literature Review
	28 Sep 2009
	Achieved

	Proposal Report Submission
	27 Feb 2009
	Achieved

	Familiarising with MATLAB
	22 Mar 2009
	Achieved

	Selecting and Implementing Methods and Techniques
	12 Apr 2009
	Achieved

	Interim Report Submission
	30 Apr 2009
	Achieved

	Carrying out Software Investigation
	10 May 2009
	Achieved

	Testing and Implementing
	21 Jun 2009
	Achieved

	Evaluating Software
	09 Aug 2009
	Achieved

	Thesis and Poster Submission
	09 Nov 2009
	Achieved

	Oral Presentation
	28 Nov 2009
	On Going

	Poster Presentation
	28 Nov 2009
	On Going



Table 9.1: Criteria/Targets and achievements


41

11

9.2 Project Plan


9.3 Strengths and Weaknesses

Strengths:
Familiar with MATLAB programming through Digital Systems and Signal Processing, Biomedical Instrumentation, Linear Systems Analysis and Filter Theory Design modules in UniSIM.
Exposed to programming during Final Year Project FYP in Temasek Polytechnic (TP). It was also a joint project with the National Kidney Foundation (NKF) of Singapore. This gave me exposure to research involving human subjects. 
Familiar with image processing through Image Analysis and Medical Imaging and Visualisation modules in UniSIM.
Learnt presentation and report writing skills through Technical Communication Skills in TP and Biomedical Ethics and Communication modules in UniSIM.

Weaknesses:
No experience in employing HOS and data mining techniques.
No experience in writing thesis as FYP, in TP, only consists of report writing.
Time constrain due to tight work schedule and also studying of other modules in UniSIM











9.4 Priorities for Improvement

Maximise time management by getting priorities right in life.
Make use of time between May to July Semester break to fully utilise for capstone.
Read up and practice more to familiarise with HOS, SVM, GMM and MATLAB techniques and applications. 
Read up on considerable amount of work done by others, in this same field worldwide, in order to justify that this project can be added to the body of knowledge.






















9.5 Reflections

When I first took over the capstone project, I got lost on how and where to start, needless to say achieving it. I knew I had to do a substantial amount of background reading and research, but the methodologies and terminologies were far beyond my level of understanding. It was tough trying to grasp the rationales behind those studies. 

The journey began after my first meeting with my capstone tutor, Dr Rajendra Acharya U. Project scope, aims and expected work areas were decided in this meeting. That vague but valuable clue of what was expected of me had enabled me to draft out a project plan to achieve my objectives. 

However, I was quite sceptical about being able to complete the project as planned and quite clueless on how to achieve my project aims. In order to make sure I do not side track from the aims and requirements of my project, my strengths and weaknesses were recorded down to keep in mind what are the skills and knowledge I am weak in. I would then need to cater more time to enhance them. Thereafter, I constructed a Gantt chart to guide me through the process of my project and keep me self-disciplined on meeting deadlines of the specific tasks. 

My major concern was over my usage of MATLAB, though I was exposed to it before. Much of my time was spent on research and debugging the software. Progress was slow and almost standstill. The impact was more significant towards the end of the project where there were numerous occasions when I had to work late into the night in order to conclude my project on time.

The tedious and manual inputting, of the feature results, into the ANOVA website was very time consuming. This led to me using EXCEL to do my own formulas to retrieve the mean and standard deviation values. This eventually saved me a lot of time and I continued to use EXCEL to store and organise my results.

Lastly, as a part-time student, I had to juggle between heavy work commitments and other assignments. All these made it seem so impossible for me to complete this project on time. However through my encouraging tutor and supportive colleagues, I managed to keep up with my project plan. 

Through this project, I had learnt a very valuable lesson that for any project to be successful, project organisation and time management are very important. These are true even in the working world where there are also goals and deadlines to be met. Failure to meet these deadlines would sometimes result in circumstances where the project would fail or delay, and that would cost a lot of time and resources to be wasted. Additionally, the project allows me to see my weakness and would need to improve in areas such as time management, organizational skills, and analytical skills. 

In summary the project was completed according to plan and had improved my knowledge on the types of imaging techniques. 
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APPENDIX

Appendix A: 

ANOVA [23] results from website site:















Appendix B: 

ANOVA results, in Excel format, with mean and standard deviation:

















Appendix C: 

Test Data results, in Excel format:

[image: TestDataExample]














Appendix D: 

Example of HOS programming, in MATLAB format:

[image: HOSExample]















Appendix E: 

MATLAB codes:

Convert ‘DAT’:
close all;
clc;
clear all;

load TestData1.dat;
save TestData1 TestData1;
load TestData1;

Training data:
close all;
clc;
clear all;

load TrainingData;
p=TrainingData(:,[1:4]);
q=TrainingData(:,[5:6]);
P=[zeros(4,1) ones(4,1)];
net=newff(P,[15 15 2]);  
net.trainParam.epochs = 5000;
net.trainParam.goal = 0.001;
 
net=train(net,p',q');
save net net;
y=sim(net,p');

Test data:
close all;
clear all;
clc;
 
load net;
load TestData1;
 
y=sim(net,TestData1')








HOS:

close all;
clear all;
clc;

function [B1,phi1] = HOS(I,step,Xsize,Bsize)
 
Xsize = 256; %Xsize is the data length for each frame
Bsize = 8; %Bszie tells how many angle of bispectrum will be integrated
step = 20; %assuming every 10 we perform one radon transform
%step is a parameter to decide how many degree jump is performed for radon transform (eg 0,10,20,..,360) 
 
iptsetpref('ImshowAxesVisible','on')
 
%I = zeros(150,320);
%I(25:75, 25:75) = 1;
 
I=imread('b59.bmp','bmp');% read in the image file
 
%I = mat2gray(I);
%BW = edge(I);
%imshow(I)%, figure, imshow(BW)
 
%[B1,phi1] = HOS(I,step,Xsize,Bsize)
 
%theta = 0:360;
theta = 0:step:360;
[R,xp] = radon(I,theta);
 
figure, imagesc(theta,xp,R);
title('R_{\theta} (X\prime)');
xlabel('\theta (degrees)');
ylabel('X\prime');
colormap(hot);
colorbar;
 
saveas(gcf,'b59.jpg');
 
%for i = 1: [(maxdegree/step)+1]
%figure(i);
%bisp_chkplot(R(:,i),Xsize);
%end
 
%return value of subroutine
 
for i = 1: (360/step)+1
    
[B1(i,:),phi1(i,:)] = bispinvs_fast(R(:,i),Xsize,Bsize);
 
%disp(phi1)
 
%In the above line, phi1(i,:) is the return value of the subroutine. 
%So for each iteration, you get 8 values of phi and they are kept in the array here. 
%Eg when i = 1, we store up:
%i = 1, we get phi1(1,1:8)
%i = 2, we get phi1(2,1:8)
%i = 3, we get phi1(3,1:8)
 
%With each theta, you get one R output. 
%There are 37 orientation of i, (actaully 36 will do). 
%B1(:,i) refers to the output radon transform at angle (i-1)*10 (eg if i = 3, then angle = 20 deg).
 
%Now with B1(:,i) as an input of bispinvs_fast(R(:,i),Xsize,Bsize) and return value is cascade into phi1(i,:),
%so that angle 20 deg we have a set of phi1 (3,:).
 
%The number of elements in this row depends on how many lines of integration the user takes, (Bsize).
%For example if Bsize = 8, than this row will have 8 elements etc.
 
%So for this image the output of phi1 can be intrepreted as:
%line of integration 1st, 2nd, 3rd,..., 8th,
%deg 0, deg 10, deg 20,..., deg 360.
 
%The line of integration refers to the integration of the principal triangle, 
%eg 1st is at 0 deg, 2nd at (45deg /8), 3rd at 45*(3-1)/8, .... to(45*(8-1)/8).
 
end
 
phi1
save b59.txt phi1 -ascii 
 
%subroutine
 
function [B1,phi1] = bispinvs_fast(X,Xsize,Bsize)
 
Fx = fft(X,Xsize);
 
Fx(1) = 0; % set dc = 0 else interpolation will cause dc dependence
Fx(Xsize/2+1) = 0; % set = 0 else interpolation will cause problem
 
for k=1:Bsize,
 
a = k/Bsize;
 
n=[2:fix(0.5*Xsize/(1+a))]';
f1=n-1;
f2 = a * f1;
f2floor = floor(f2);
f2ceil = f2floor+1;
w1 = f2 - f2floor;
w2 = f2ceil - f2;
Fx1 = Fx(f1+1);
 
% avoid problems when f1 is an integer
Fx2floor = Fx(f2floor + 1);
Fx2ceil = Fx(f2ceil + 1);
Fx3floor = Fx(f1 + f2floor + 1);
Fx3ceil = Fx(f1 + f2ceil + 1);
 
% note: interpolate the bispectrum
% not the FT coeffts themselves
% else shift dependence
 
Bxfloor = Fx1.*Fx2floor.*conj(Fx3floor);
Bxceil = Fx1.*Fx2ceil.*conj(Fx3ceil);
 
Bx = w1'*Bxceil+w2'*Bxfloor; % integrated bispectrum
 
B1(k)=Bx;
phi1(k) = atan2(imag(Bx),real(Bx)); % return the phase
 
%disp(phi1(k));
 
end



























Breast Cancer:

close all;
clear all;
clc;

function varargout = BreastCancer(varargin)
% GRAPHIC M-file for graphic.fig
%      GRAPHIC, by itself, creates a new GRAPHIC or raises the existing
%      singleton*.
%
%      H = GRAPHIC returns the handle to a new GRAPHIC or the handle to
%      the existing singleton*.
%
%      GRAPHIC('CALLBACK',hObject,eventData,handles,...) calls the local
%      function named CALLBACK in GRAPHIC.M with the given input arguments.
%
%      GRAPHIC('Property','Value',...) creates a new GRAPHIC or raises the
%      existing singleton*.  Starting from the left, property value pairs are
%      applied to the GUI before graphic_OpeningFunction gets called.  An
%      unrecognized property name or invalid value makes property application
%      stop.  All inputs are passed to graphic_OpeningFcn via varargin.
%
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows only one
%      instance to run (singleton)".
%
% See also: GUIDE, GUIDATA, GUIHANDLES
 
% Edit the above text to modify the response to help graphic
 
% Last Modified by GUIDE v2.5 25-Jun-2009 15:45:35
 
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @graphic_OpeningFcn, ...
                   'gui_OutputFcn',  @graphic_OutputFcn, ...
                   'gui_LayoutFcn',  [] , ...
                   'gui_Callback',   []);
if nargin andand ischar(varargin{1})
    gui_State.gui_Callback = str2func(varargin{1});
end
 
if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
% --- Executes just before graphic is made visible.
function graphic_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% varargin   command line arguments to graphic (see VARARGIN)
 
% Choose default command line output for graphic
handles.output = hObject;
 
% Update handles structure
guidata(hObject, handles);
 
% UIWAIT makes graphic wait for user response (see UIRESUME)
% uiwait(handles.BreastCancer);
 
 
% --- Outputs from this function are returned to the command line.
function varargout = graphic_OutputFcn(hObject, eventdata, handles) 
% varargout  cell array for returning output args (see VARARGOUT);
% hObject    handle to figure
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Get default command line output from handles structure
varargout{1} = handles.output;
 
% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
 
global FileName;
char type1 type2 type3;
type1 = 'NORMAL';
type2 = 'BENIGN';
type3 = 'CANCER';
 
% get the string value
value  = get(handles.inputpopupmenu,'string');
% get the position of the string
index = get(handles.inputpopupmenu,'Value');
% display the selected value using textbox
Filename = value{index};
 
switch Filename
    
    case 'Patient 1'
        set(handles.nrictxt, 'String','S7686712G');       %only the first patient need this.
        set(handles.nametxt, 'String','Lim Boon Keng');   %only the first patient need this.
        set(handles.gendertxt, 'String','Female');          %only the first patient need this.
        set(handles.racetxt, 'String','Chinese');         
        set(handles.agetxt, 'String','32');
        set(handles.dobtxt, 'String','11/05/1978');
        set(handles.remarkstxt, 'String','Last scan: 09/12/2007  2.45pm');
        axes(handles.axes2);
        n1 = imread('n1.bmp');
        imshow(n1);
        pause(0.5);
        n2 = imread('n1.jpg'); 
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist1.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.045'); 
        set(handles.HOStxt2, 'String','-2.035');
        set(handles.HOStxt3, 'String','-2.023');
        set(handles.HOStxt4, 'String','-2.014');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.753');
        set(handles.HOStxt6, 'String','1.763');
        pause(2);
        set(handles.result,'String',type1);
        
    case 'Patient 2'
        set(handles.racetxt, 'String','Malay');     %Type in the infor      
        set(handles.agetxt, 'String','37');         %Type in the infor 
        set(handles.dobtxt, 'String','19/01/1971'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 22/01/2008  1.27pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('n2.jpg');
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist2.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','2.726');
        set(handles.HOStxt2, 'String','2.706');
        set(handles.HOStxt3, 'String','2.691');
        set(handles.HOStxt4, 'String','2.679');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.512');
        set(handles.HOStxt6, 'String','1.504');
        pause(2);
        set(handles.result,'String',type1);
 
    case 'Patient 3'
        set(handles.racetxt, 'String','Indian');    %Type in the infor      
        set(handles.agetxt, 'String','21');         %Type in the infor 
        set(handles.dobtxt, 'String','13/09/1987'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 02/07/2008  3.45pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('n3.jpg');
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist3.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-3.031');
        set(handles.HOStxt2, 'String','-2.984');
        set(handles.HOStxt3, 'String','-2.939');
        set(handles.HOStxt4, 'String','-2.901');
        pause(0.5);
        set(handles.HOStxt5, 'String','2.010');
        set(handles.HOStxt6, 'String','2.041');
        pause(2);
        set(handles.result,'String',type1);
 
    case 'Patient 4'
        set(handles.racetxt, 'String','Indian');          %Type in the infor      
        set(handles.agetxt, 'String','67');               %Type in the infor 
        set(handles.dobtxt, 'String','03/09/1941');       %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 06/06/2008  2.12pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('n4.jpg');
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist4.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.390');
        set(handles.HOStxt2, 'String','-2.346');
        set(handles.HOStxt3, 'String','-2.313');
        set(handles.HOStxt4, 'String','-2.286');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.866');
        set(handles.HOStxt6, 'String','1.886');
        pause(2);
        set(handles.result,'String',type1);
        
    case 'Patient 5'
        set(handles.racetxt, 'String','Indian');    %Type in the infor      
        set(handles.agetxt, 'String','34');         %Type in the infor 
        set(handles.dobtxt, 'String','11/02/1974'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 04/10/2007  1.00pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('n5.jpg');  
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist5.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.433');
        set(handles.HOStxt2, 'String','-2.410');
        set(handles.HOStxt3, 'String','-2.389');
        set(handles.HOStxt4, 'String','-2.373');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.483');
        set(handles.HOStxt6, 'String','1.483');
        pause(2);
        set(handles.result,'String',type1);
        
    case 'Patient 6'
        set(handles.racetxt, 'String','Chinese');        %Type in the infor      
        set(handles.agetxt, 'String','35');         %Type in the infor 
        set(handles.dobtxt, 'String','15/03/1973');       %Type in the infor  
        set(handles.remarkstxt, 'String','Last scan: 04/08/2008 9.46am');   %Type in the infor 
        pause(0.5);
        n2 = imread('b1.jpg');  
        axes(handles.axes4);
        imshow(n2);
        pause(0.5);
        n3 = imread('hist6.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.319');
        set(handles.HOStxt2, 'String','-2.321');
        set(handles.HOStxt3, 'String','-2.329');
        set(handles.HOStxt4, 'String','-2.337');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.673');
        set(handles.HOStxt6, 'String','1.682');
        pause(2);
        set(handles.result,'String',type2);
        
    case 'Patient 7'
        set(handles.racetxt, 'String','Chinese');   %Type in the infor      
        set(handles.agetxt, 'String','23');         %Type in the infor 
        set(handles.dobtxt, 'String','01/02/1985'); %Type in the infor 
        set(handles.remarkstxt, 'String','Needs followup. Last scan: 05/05/2007 3.13pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('b2.jpg');  
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist7.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','2.811');
        set(handles.HOStxt2, 'String','2.812');
        set(handles.HOStxt3, 'String','2.816');
        set(handles.HOStxt4, 'String','2.820');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.629');
        set(handles.HOStxt6, 'String','1.635');
        pause(2);
        set(handles.result,'String',type2);
        
    case 'Patient 8'
        set(handles.racetxt, 'String','Malay');   %Type in the infor      
        set(handles.agetxt, 'String','41');         %Type in the infor 
        set(handles.dobtxt, 'String','16/04/1967'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 23/07/2008 9.00am');   %Type in the infor 
        pause(0.5);
        n2 = imread('b3.jpg');
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist8.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','3.114');
        set(handles.HOStxt2, 'String','3.066');
        set(handles.HOStxt3, 'String','3.035');
        set(handles.HOStxt4, 'String','3.011');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.494');
        set(handles.HOStxt6, 'String','1.491');
        pause(2);
        set(handles.result,'String',type2);
       
    case 'Patient 9'
        set(handles.racetxt, 'String','Indian');   %Type in the infor      
        set(handles.agetxt, 'String','67');               %Type in the infor 
        set(handles.dobtxt, 'String','03/09/1941');       %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 06/06/2007  2.12pm'); 
        pause(0.5);
        n2 = imread('b4.jpg');    
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist9.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.771');
        set(handles.HOStxt2, 'String','-2.815');
        set(handles.HOStxt3, 'String','-2.848');
        set(handles.HOStxt4, 'String','-2.875');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.722');
        set(handles.HOStxt6, 'String','1.735');
        pause(2);
        set(handles.result,'String',type2);
        
    case 'Patient 10'
        set(handles.racetxt, 'String','Chinese');   %Type in the infor      
        set(handles.agetxt, 'String','56');         %Type in the infor 
        set(handles.dobtxt, 'String','18/08/1952'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 12/01/2008 4.19pm');   %Type in the infor
        pause(0.5);
        n2 = imread('b5.jpg');   
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist10.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.352');
        set(handles.HOStxt2, 'String','-2.394');
        set(handles.HOStxt3, 'String','-2.435');
        set(handles.HOStxt4, 'String','-2.473');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.3683');
        set(handles.HOStxt6, 'String','1.355');
        pause(2);
        set(handles.result,'String',type2);
        
    case 'Patient 11'
        set(handles.racetxt, 'String','Chinese');   %Type in the infor      
        set(handles.agetxt, 'String','44');         %Type in the infor 
        set(handles.dobtxt, 'String','03/03/1964');     %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 09/04/2003 3.00pm');       %Type in the infor 
        pause(0.5);
        n2 = imread('c1.jpg');   
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist11.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.544');
        set(handles.HOStxt2, 'String','-2.570');
        set(handles.HOStxt3, 'String','-2.587');
        set(handles.HOStxt4, 'String','-2.601');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.901');
        set(handles.HOStxt6, 'String','1.920');
        pause(2);
        set(handles.result,'String',type3);
        
    case 'Patient 12'
        set(handles.racetxt, 'String','Chinese');   %Type in the infor      
        set(handles.agetxt, 'String','50');         %Type in the infor 
        set(handles.dobtxt, 'String','24/05/1958');     %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 13/06/1005 12.15pm');       %Type in the infor 
        pause(0.5);
        n2 = imread('c2.jpg');   
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist12.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.985');
        set(handles.HOStxt2, 'String','-3.017');
        set(handles.HOStxt3, 'String','-3.035');
        set(handles.HOStxt4, 'String','-3.050');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.883');
        set(handles.HOStxt6, 'String','1.903');
        pause(2);
        set(handles.result,'String',type3);
        
    case 'Patient 13'
        set(handles.racetxt, 'String','Indian');   %Type in the infor      
        set(handles.agetxt, 'String','32');         %Type in the infor 
        set(handles.dobtxt, 'String','23/02/1976'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 17/05/2008 3.23pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('c3.jpg');   
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist13.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-0.312');
        set(handles.HOStxt2, 'String','-0.241');
        set(handles.HOStxt3, 'String','-0.180');
        set(handles.HOStxt4, 'String','-0.126');
        pause(0.5);
        set(handles.HOStxt5, 'String','2.017');
        set(handles.HOStxt6, 'String','2.045');
        pause(2);
        set(handles.result,'String',type3);
        
    case 'Patient 14'
        set(handles.racetxt, 'String','Malay');   %Type in the infor      
        set(handles.agetxt, 'String','41');         %Type in the infor 
        set(handles.dobtxt, 'String','26/07/1967'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 16/04/2008 4.12pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('c4.jpg');    
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist14.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','-2.395');
        set(handles.HOStxt2, 'String','-2.364');
        set(handles.HOStxt3, 'String','-2.335');
        set(handles.HOStxt4, 'String','-2.310');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.599');
        set(handles.HOStxt6, 'String','1.608');
        pause(2);
        set(handles.result,'String',type3);
        
    case 'Patient 15'
        set(handles.racetxt, 'String','Chinese');   %Type in the infor      
        set(handles.agetxt, 'String','32');         %Type in the infor 
        set(handles.dobtxt, 'String','18/04/1976'); %Type in the infor 
        set(handles.remarkstxt, 'String','Last scan: 15/09/2008 5.13pm');   %Type in the infor 
        pause(0.5);
        n2 = imread('c5.jpg');
        axes(handles.axes4);
        imshow(n2);
        pause(1);
        n3 = imread('hist15.jpg');   
        axes(handles.histogram);
        imshow(n3);
        pause(0.5);
        set(handles.HOStxt1, 'String','2.008');
        set(handles.HOStxt2, 'String','1.974');
        set(handles.HOStxt3, 'String','1.951');
        set(handles.HOStxt4, 'String','1.933');
        pause(0.5);
        set(handles.HOStxt5, 'String','1.632');
        set(handles.HOStxt6, 'String','1.640');
        pause(2);
        set(handles.result,'String',type3);
        
end
 
axes(handles.axes4);
imshow(n2);
        
% hObject    handle to pushbutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
 
% --- Executes on button press in pushbutton2.
function pushbutton2_Callback(hObject, eventdata, handles)
close;
% hObject    handle to pushbutton2 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% --- Executes on selection change in listbox1.
function listbox3_Callback(hObject, eventdata, handles)
% hObject    handle to listbox1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hints: contents = get(hObject,'String') returns listbox1 contents as cell array
%        contents{get(hObject,'Value')} returns selected item from listbox1
 
 
% --- Executes during object creation, after setting all properties.
function listbox3_CreateFcn(hObject, eventdata, handles)
% hObject    handle to listbox1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
 
% Hint: listbox controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc andand isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','black');
end
 
% --------------------------------------------------------------------
function Untitled_1_Callback(hObject, eventdata, handles)
% hObject    handle to Untitled_1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
function result_Callback(hObject, eventdata, handles)
% hObject    handle to result (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hints: get(hObject,'String') returns contents of result as text
%        str2double(get(hObject,'String')) returns contents of result as a double
 
% --- Executes during object creation, after setting all properties.
function result_CreateFcn(hObject, eventdata, handles)
% hObject    handle to result (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
 
% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc andand isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','black');
end 
% --- If Enable == 'on', executes on mouse press in 5 pixel border.
% --- Otherwise, executes on mouse press in 5 pixel border or over pushbutton1.
 
% --- Executes on button press in radiobutton1.
function radiobutton1_Callback(hObject, eventdata, handles)
 
        set(handles.result,'String','');
 
 
% hObject    handle to radiobutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hint: get(hObject,'Value') returns toggle state of radiobutton1
 
% --- Executes on button press in radiobutton2.
function radiobutton2_Callback(hObject, eventdata, handles)
 
        set(handles.result,'String','');
 
% hObject    handle to radiobutton2 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hint: get(hObject,'Value') returns toggle state of radiobutton2
 
% --- Executes during object creation, after setting all properties.
function pushbutton1_CreateFcn(hObject, eventdata, handles)
% hObject    handle to pushbutton1 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
 
% --- Executes on slider movement.
function slider3_Callback(hObject, eventdata, handles)
% hObject    handle to slider3 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hints: get(hObject,'Value') returns position of slider
%        get(hObject,'Min') and get(hObject,'Max') to determine range of slider
 
% --- Executes during object creation, after setting all properties.
function slider3_CreateFcn(hObject, eventdata, handles)
% hObject    handle to slider3 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
 
% Hint: slider controls usually have a light gray background.
if isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor',[.9 .9 .9]);
end
 
% --- Executes on selection change in inputpopupmenu.
function inputpopupmenu_Callback(hObject, eventdata, handles)
% hObject    handle to inputpopupmenu (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
global FileName;
 
% get the string value
value  = get(handles.inputpopupmenu,'string');
% get the position of the string
index = get(handles.inputpopupmenu,'Value');
% display the selected value using textbox
Filename = value{index};
 
reset1 = '';
I = 0;
 
switch Filename
    case 'Patient 1'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');
        n1 = imread('n1.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S7686712G');
        set(handles.nametxt, 'String','Lim Boon Keng');
        set(handles.gendertxt, 'String','Female');
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
     case 'Patient 2'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg'); 
        n1 = imread('n2.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S7193649A');             %Type in the patient infor
        set(handles.nametxt, 'String','Nur Asri');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');                %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 3'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('n3.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S8713462B');            %Type in the patient infor
        set(handles.nametxt, 'String','Nanda Kumari');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');               %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 4'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');     
        n1 = imread('n4.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S1367294F');          %Type in the patient infor
        set(handles.nametxt, 'String','Rajes');           %Type in the patient infor
        set(handles.gendertxt, 'String','Female');             %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 5'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');   
        n1 = imread('n5.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S4982134G');          %Type in the patient infor
        set(handles.nametxt, 'String','Poorifa');           %Type in the patient infor
        set(handles.gendertxt, 'String','Female');           %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 6'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('b1.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S7312993H');            %Type in the patient infor
        set(handles.nametxt, 'String','Gladys Pang Jie Feng');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');             %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 7'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');
        n1 = imread('b2.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S8523141D');              %Type in the patient infor
        set(handles.nametxt, 'String','Lee Choon Kit');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');                 %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 8'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('b3.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S6721153A');              %Type in the patient infor
        set(handles.nametxt, 'String','Siti Maisarah');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');               %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 9'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('b4.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S4001236H');          %Type in the patient infor
        set(handles.nametxt, 'String','Jayakumari');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');           %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 10'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('b5.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S5904329J');             %Type in the patient infor
        set(handles.nametxt, 'String','Yeo Chin Nam');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');              %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 11'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('c1.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S3267109B');          %Type in the patient infor
        set(handles.nametxt, 'String','Jennifer Poon Kiat Siong');            %Type in the patient infor
        set(handles.gendertxt, 'String','Female');             %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 12'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('c2.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S2318891J');              %Type in the patient infor
        set(handles.nametxt, 'String','Jolene Seah Jia Yang');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');                 %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 13'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('c3.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S7681456D');          %Type in the patient infor
        set(handles.nametxt, 'String','Kavitha');            %Type in the patient infor
        set(handles.gendertxt, 'String','Female');           %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 14'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('c4.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S6751008A');           %Type in the patient infor
        set(handles.nametxt, 'String','Jumaidah');            %Type in the patient infor
        set(handles.gendertxt, 'String','Female');            %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1); 
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
    case 'Patient 15'
        set(handles.result,'String',reset1);
        axes(handles.axes4);
        imshow('black.jpg'); 
        axes(handles.histogram);
        imshow('black.jpg');        
        n1 = imread('c5.bmp');
        set(handles.nrictxt, 'String',reset1);
        set(handles.nametxt, 'String',reset1);
        set(handles.gendertxt, 'String',reset1);
        set(handles.nrictxt, 'String','S7609123K');            %Type in the patient infor
        set(handles.nametxt, 'String','Sherry Seah Mei Yan');          %Type in the patient infor
        set(handles.gendertxt, 'String','Female');             %Type in the patient infor
        set(handles.racetxt, 'String',reset1);
        set(handles.agetxt, 'String',reset1);
        set(handles.dobtxt, 'String',reset1);
        set(handles.remarkstxt, 'String',reset1);
        set(handles.HOStxt1, 'String',reset1);
        set(handles.HOStxt2, 'String',reset1);
        set(handles.HOStxt3, 'String',reset1);
        set(handles.HOStxt4, 'String',reset1);
        set(handles.HOStxt5, 'String',reset1);
        set(handles.HOStxt6, 'String',reset1);
        
end       
 
axes(handles.axes2);
imshow(n1);
% Hints: contents = get(hObject,'String') returns inputpopupmenu contents as cell array
%        contents{get(hObject,'Value')} returns selected item from inputpopupmenu
 
% --- Executes during object creation, after setting all properties.
function inputpopupmenu_CreateFcn(hObject, eventdata, handles)
% hObject    handle to inputpopupmenu (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
 
% Hint: popupmenu controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc andand isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end

% --- Executes on mouse press over figure background, over a disabled or
% --- inactive control, or over an axes background.
function BreastCancer_WindowButtonDownFcn(hObject, eventdata, handles)
% hObject    handle to BreastCancer (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
% --- Executes on button press in save.
function save_Callback(hObject, eventdata, handles)
% hObject    handle to save (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA) 
function edit4_Callback(hObject, eventdata, handles)
% hObject    handle to edit4 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    structure with handles and user data (see GUIDATA)
 
% Hints: get(hObject,'String') returns contents of edit4 as text
%        str2double(get(hObject,'String')) returns contents of edit4 as a double
% --- Executes during object creation, after setting all properties.

function edit4_CreateFcn(hObject, eventdata, handles)
 
% hObject    handle to edit4 (see GCBO)
% eventdata  reserved - to be defined in a future version of MATLAB
% handles    empty - handles not created until after all CreateFcns called
% Hint: edit controls usually have a white background on Windows.
%       See ISPC and COMPUTER.
if ispc andand isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
    set(hObject,'BackgroundColor','white');
end
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T Tfunction [B1,phil] = HOS(I,step,Xsize,Bsize)

3~ | Esize - 256; %¥size is the data length for sach frame

4- | Bsize = 8; iBszi= tells hov many angle of bispsctrum will be integrated

5- | step = 20; sassuming =very 10 ve perform one radon tramsform

B %step is a parameter to decide how many degres jump is performed for radon tramsform (sg 0,10,20,..,30)

7

8- | iptsctpref(' Imshowix=sVisible','on')

o

10 | %1 = zeros(150,320);

1| s1es:s, 285:75) = 1

12 i
13- mread('pse.bup!, 'bmp') ;% read in the image file L
13

15 41 = mac2gray(1);

16 | %8V = edge(1);

50 | summbowin)s, Eigure, dmmbon (BF)

1

15 | %[B1,phil] = HOS(I,step,¥size,Bsize

0

2 %theta = 0:360;

22~ | theta = O:step:3c0; I
23- | [R,xp] = radon(I,thetal;

2a

25~ | figure, imagesc(theta,xp,R);

26 - | title('R_(\theta) (K\prime)'); =
27~ | xlabel('\theta (degress)'

26 = | ylabel('Xiprime');

28— | colormap (hot);

30 - | colorbar:

N

32~ | saveas(gez, 'bS9.3pa') ;

33

34 |sfor i=1: [(waxdegrae/step)+i]

35 | st1qure (s

e “bisp_chkplot (R(:,1),¥size) s =

HOS. Inl Col |OR




