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Abstract— This paper overviews one of the most problems in 

cancer diagnosis process. This study zone major causes of 

non-accidental death in human. Cancer is a type of disease in 

which a group of cells exhibits irregular cell growth cycle. In 

a normal cell cycle, the cells undergo mitosis process to 

replicate itself and hence the cell grows. The cancer cell can 

also migrate to other parts of body by the bloodstream or 

lymphatic system. In cancer, the cells lost such balance and 

grow uncontrollably, to form malignant tumors invading the 

surrounding tissues. In an existing system clinician visually 

examine the medical images to identify the cancer based on 

their experience. There is a difficulty to identify the cancer in 

complex image. The result may have the less accuracy. To 

overcome the drawbacks of an existing system developing an 

effective image based Computer Aided Diagnosis (CAD) 

system to assist clinician in diagnosis process. 
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I. INTRODUCTION 

Traditionally cancer can be detected from the presence of 

certain symptoms such headaches, sleeping problems, 

memory problems. In clinics the clinicians visually examine 

the medical image and identify the possible locations which 

resemble the signs of tumors. The accuracy of the diagnosis 

process is based on the experience of the clinician. So there 

is need to develop a Computer Aided Diagnosis (CAD) 

system in image processing to clinician in diagnosis process. 

In Computer Aided Diagnosis (CAD) system, initially 

medical CT images are stored in the system. The images are 

preprocessed using MATLAB Tool to eliminate the 

unwanted distortions or enhance the image for the future 

process.  

 
Fig. 1: Overall Framework 

Laplacian of Gaussian (LoG) filter is used to reduce 

the noise in image. After the filtering process edges of the 

cancer affected region can be found from the rest of the image 

by using the Gabor filter based edge detection method. The 

identified cancer affected region segmented from the rest of 

the image by using the curvature based segmentation 

technique. 

II. NOISE REMOVAL 

Image noise is brightness or color information in image and 

it is can be electronic noise. It can be produced by the sensor. 

Noise is the result of errors in the image we have to remove 

that noise by using the Laplacian of Gaussian filter is often 

applied to make the image smooth in order to reduce its 

sensitivity to noise. The operator normally takes a single 

graylevel image as input and produces another graylevel 

image as output. 

The Laplacian L(x,y) of an image with pixel 

intensity values I(x,y) is given by: 

 
Here (x,y) are pixel value of the image. 

We have to find a discrete convolution kernel that 

can approximate the second derivatives in the   definition of 

the Laplacian   

The 2-D LoG function centered on zero and with 

Gaussian standard deviation sigma has the form: 

 
Basically, we are just going from continuous space 

to discrete space. The first derivative in continuous time 

(space) is analogous to the first difference in discrete time 

(space). To compute the first difference of a discrete-time 

signal, you convolve [1 -1] over the signal. To compute the 

second difference, you convolve a signal with [1 -2 1] (which 

is [1 -1] convolved with itself, or equivalently, convolving the 

signal with [1 -1] twice). 

To calculate the second difference in two 

dimensions, you convolve the input image with the matrix 

you mentioned in your question. That means that you take the 

3-by-3 mask (i.e, the matrix you mentioned), multiply all nine 

numbers with nine pixels in the image, and sum the products 

to get one output pixel. Then you shift the mask to the right, 

and do it again. Each shift will produce one output pixel. You 

do that across the entire image. The Gaussian filter, used to 

smooth the image. 

The result is show in fig .2 

 
Fig. 2: Filtered Image 
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III. EDGE DETECTION 

Edge detection is a primary function in image processing. It 

is the name for a set of mathematical methods which aim at 

identifying points in a digital image at which the image 

brightness changes sharply or, more formally, has 

discontinuities. The aim of edge detection is to identifying the 

points in an image. The result of applying an edge detector to 

an image to indicates the boundaries of objects. Typically a 

Gabor filter is used to calculate filter response at each several 

orientations, Ex: Edge detection.  
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Where 

σ is the spatial spread 

Ѡ is the frequency 

Ө is the orientation 

Gabor filters the different combination of spatial width (), 

frequency (), and orientation (). 

A. Working Algorithm of Gabor Filter in MATLAB 

1) Step 1: Read the input image. 

2) Step 2: Apply the Gabor Filter to the input image and 

storing the mainly outputs for the Noisy image and the 

Magnitude image. 

3) Step 3: Resize the output noisy and output magnitude 

images as per the input image size. To evaluate various 

parameters from the input and the output image it is 

necessary to maintain the same size of the images. 

4) Step 4: Before calculating the values of the various 

parameters, it is necessary to convert that output image 

to 1-Dimensional image because that standard image 

doesn’t work by using the parameters formula in their 

original form.  

5) Step 5: Calculate the value of the quality metrics 

parameters by using the MATLAB command: SNR (I, 

J), Correlation (I, J), [mssim ssim_map] = ssim_index (I, 

J) his command gives the values of the SNR, Correlation 

and SSIM where I is the original image and J is the output 

image. 

6) Step 6: After run of all the parameters, all the values of 

parameters are calculated by changing the Variances and 

changing the frequency of the Gabor filters. The best 

value results are collected and plotted all with respect to 

their particular Variances. 

7) Step 7: The result will shows the edges of the input 

image. This can be represented in the Fig.3 

Fig. 3: Edge Detection 

IV. TEXTURE BASED SEGMENTATION 

CAD system uses the image texture analysis for future 

enhancement, segmentation and classification. The goal of 

segmentation is to change the representation of an image into 

something that is more meaningful and easier to analyze. 

Image segmentation is typically used to locate objects and 

boundaries in image. The result of image segmentation is a 

set of segments that collectively cover the entire image. Each 

of the pixels in region is significantly different with respect 

to same characteristic, such as color, intensity or texture. 

MATLAB each image is consider as  a matrix, then 

the training matrix will be contain many matrices for each 

image, now how can I use an SVM classifier to classify each 

image to Normal class(lets class 1) or Abnormal class(lets 

class 2) 

The SVM classify function uses results from 

SVMtrain to classify vectors x according to the following 

equation 

C=∑ 𝑎𝑖 𝑘 (𝑠𝑖, 𝑥)𝑖 +b, 

Where Si is the support vectors, ai is the weights, b 

is the bias and k is a kernel function. In the case of a linear 

kernel, k is the dot product, if c>=0 then x is classified as a 

member of the first group, otherwise it is classified as a 

member of the second group. The result will show in fig .4  

 
Fig. 4: Segmented Image 

V. LITERATURE REVIEWS 

 Arvind Kumar Tiwari worked on the concept of 

Prediction of Cancer Using Image Processing 

Techniques. That techniques Describes only the 

detection methods.  

 Weixing Wang&Shuguang Wu proposed an idea about 

A Study Cancer Detection by Image Processing to 

identify the segmented region. 

 M.N. Mughal&W. Ikram worked on early lung cancer 

detection by classifying chest CT images to find the 

nodule but small nodules are missing. 

VI. CONCLUSION 

The image based CAD system has been done to identify the 

cancer affected region based on visual information extracted 

from the medical image. It is very effective in detecting 

cancerous tumors in different medical image. It helps to 

clinician while examine the medical image to identify the 

cancer affected region. CAD system mainly used in diagnosis 

process. 
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