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ABSTRACT 

Tumor detection in clinical diagnosis has evolved into one of the major application of digital image processing 

in biomedical engineering. As technology emerges new implementation and modification have been made in all 

fields including medical field particularly in the area of clinical diagnosis. Among all the organs in our body 

brain ,eyes and some interior organs  are the most complicated parts. This is because of most complicated 

composition of tissues and nerves which causes a great hindrance for diagnosis. Detection and analysis of 

tumor in these areas still remains a complicated process. Inorder to solve this issue image processing technique 

can be adopted efficiently for detecting tumor and analysis of tumor automatically without any physical 

evaluation and intrusion.  Tumordetection and analysis technique using segmentation method can solve this 

problem efficiently. By which the presence of tumor can be detected from MRI scan ,camera images, CT reports 

depending upon the organs without any manual intrusion. Inorder to make the process more effective, a 

proposal for area calculation of tumor was made using segmentation method. 

 

Keywords: Tumor-Mass of Tissues Formed, Image Processing- Processing The Image To Obtain 

Valid Information, Segmentation-The Process Of Segregating The Desired Region From The 

Given Image. 

 

I. INTRODUCTION 

 

Digital image processing technique finds a major role in most of the real time applications. Starting from image 

recognition to biomedical engineering image processing digital image processing plays a predominant role. 

Tumors nothing it is a group of tissue formed by cancer cells. There are two types of tumors- Benign and 

malignant. The former is not a serious one and it is easily curable or they can be easily removed. But the latter is 

a serious one as it symbolizes oncological issue. These malignant tumor are formed by cancer cells. This needs a 

quick attention and removal. There are many ways to identify tumor by means of CT, MRI and so on. But all 

such things include manual calculations of tumor detection by examining the scan reports. This takes time and 

creates many overheads. And this also doesn’t state any additional information regarding the tumor area and 

how large the tumor is. This also doesn’t categorize anything about the tumor whether it is in primary stage are 

in secondary stage. If such additional details such as the exact location and area of the tumor it would be easy 

for physician to easily provide therapy and to decide the suitable treatment. Hence we go for digital image 
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processing technique for the detection and analysis of tumor. In this project a detailed technique for brain tumor 

and leukocoria detection using segmentation method in digital image processing was made. Here we use MRI 

images to find the presence of tumor. Since MRI images are better than CT images since CT images contains an 

outer border of high intensity and which remains a drawback in tumor identification using segmentation method. 

And also it fails to identify small tumor present in our body. It provides a poor clarity when compared to MRI 

(Magnetic Resonance Image).Hence MRI images have been chosen for segmentation process. 

 

II. LITERATURE SURVEY 

 

The Segmentation of an image entails the division or separation of the image into regions of similar attribute. 

The ultimate aim in a large number of image processing applications is to extract important features from the 

image data, from which a description, interpretation, or understanding of the scene can be provided by the 

machine. Among them, the clustering technique have been comprehensively explore and used in T.Logeswari 

and M.Karnan [2], a clustering support come close to using a self-organizing map (SOM) algorithm is projected 

for medical image segmentation. This paper illustrate segmentation scheme consists of two stages. In the 

opening stages, the MRI brain image is obtained from patient database. In that film artefact and noise are 

disconnected. In the subsequent stages (MR) image segmentation is to precisely recognize the major tissue 

arrangement in these image areas. In R. Rajeswari et al. [3] proposed a Spectral leakage has the effect of the 

frequency analysis of finite-length signals or finite-length segments of infinite signals. In brain the tumor itself, 

comprising a necrotic (dead) part and an active part, the edema or swelling in the nearby brain, As all tumor do 

not have a clear boundary between active and necrotic parts there is need to define a clear boundary between 

edema and brain tissues. Hassan Khotanlouet all [4] recommend a common automatic scheme for segmenting 

brain tumors in 3D MRI. Our scheme is valid in dissimilar types of tumors with MRI images. Its effect represent 

the initialization of a segmentation technique based on a mixture of a deformable model and spatial associations, 

principal to a particular segmentation of the tumors. P.Narendran, V.K. Narendira Kumar, K. Somasundaram [5] 

proposed a new method for segmentation of pathological brain structures. This method combines prior 

information of structures and image information (region and edge) for segmentation. The automated brain tumor 

segmentation method that we have developed consists of two main components: pre-processing and 

segmentation. The inputs of this system are two different modalities of MR images: CE-T1w and FLAIR that 

we believe are sufficient for brain tumor segmentation [6]. The Graph Cut [7] method attempts to solve the min 

cut/max flow problem. Snakes and Level Sets are active contour methods that evolve a curve based upon 

geometric and image constraints. For the problem of brain tumor segmentation, Lefohn et al. [8] implemented a 

level set solver on the GPU. Quantitative results of this level set formulation compare well with hand contouring 

results. Kaus et al. [9] used an atlas and statistical information to segment brain tumors. Edward Kim et al. [10] 

method utilizes statistical seed distributions to overcome the local bias seen in the traditional cellular automata 

framework. 

In addition we detect leukocoria using image processing. Retinoblastoma (Rb) is the most common ocular 

malignancy in children, occurring in 1 in 18,000 to 30,000 live births worldwide [1]. A child with Rb can 

develop one or more tumors in one or both eyes. Treatment of Rb can include external beam radiation and 

photocoagulation. Early detection prevents surgical removal of the eye [1]. The most common symptom of Rb is 
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a white reflection emitted from the retina of the eye through the pupil. It is the reflection of light off the tumor 

which causes the white color. This symptom is called leukocoria (white pupillary reflection), and is present in 

60% of the reported cases in the United States [1]. Researchers at Baylor University characterised leukocoria in 

recreational photography, and they concluded that the intensity of the symptom is an indicator of the cancer’s 

stage [2]. Leukocoria does not always indicate Rb, but it also indicates several other ocular diseases including 

Coats disease and cataracts. While physicians screen for leukocoria, parents often detect it first (using 

photography), but are not aware of its connection to Rb. Automated detection methods do not yet exist. 

Automated leukocoria detection would be of high value, as it would lead to earlier diagnosis of this cancer in 

children, thereby increasing the survival rate and providing better quality of life for those who survive. The task 

is difficult partly due to images taken with bright LED flashes, such as images taken by the Apple iPhone. Such 

flashes cause a very bright, slightly diffuse surfacelevel white reflection in the eye region. These surface-

levelwhite reflections resemble leukocoria that arises from ocular tumors, but they are not created by a tumor, 

and they do not come from inside the pupil. We call this visual effect pseudo-leukocoria. With the increasing 

popularity of mobile-device photography, pseudo-leukocoria is fairly common. For example, the Apple iPhone 

is currently the most popular camera on Flickr. Additionally, by our estimation, the bright LED flash fires in 

approximately 12% of the photos taken with the iPhone on Flickr. Therefore, a feasible solution for detecting 

leukocoria must not only distinguish leukocoric eyes from normal eyes, but it must also be able to distinguish 

true pupillary leukocoria from surface-level pseudo-leukocoria. We demonstrate that it is possible to detect 

leukocoria in raw digital images of cropped eyes by training convolutional neural networks (CNNs). 

Our results show improved accuracy, robustness, and competitive usability. Further, with a GPU 

implementation, the method produces results at interactive rates. 

 

III. EXISTING SYSTEM 

 

The existing system in hospitals for tumor detection involves the manual calculation. The tumor was identified 

by manual observation. This system is highly prone to error because of the presence of noise accompanied in the 

image. So there is much probability for wrong identification of noise as tumor and tumor as noise. No idea about 

the area of occupancy of the tumor is provided. So to overcome this many tumor detection algorithm is provided 

but everyone showed partial output. Hence a new efficient system for tumor detection is needed. 

 

IV. PROPOSED SYSTEM 

4.1 System Description 

In order to overcome the drawbacks of the existing system and to provide an efficient system for tumor 

detection a new method has been suggested. This include the use of  watershed segmentation method which 

identify the presence of tumor efficiently. This system also provides a well processing technique for removal of 

noise present in the image by use of median filters. Here in order to provide a more sophisticated system which 

ease detection process, a technique for area calculation is also provided. 

 

4.2 Software Requirements 

 Operating System  : Windows XP/Windows 7/8 
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 Programming Language : MATLAB 

 User Interface  : GUI 

 

4.3 Hardware Requirements 

 Processor   : Intel i5 Processor 

 Hard Disk   : 1TB 

 RAM   : 5GB 

 Processor clock speed   : 2.5 GHz Clock Speed 

 

V. DETECTION AND ANALYSIS OF BRAIN TUMOR 

 

We have used these basic concepts to detect tumor in our paper, the component of the image hold the tumor 

generally has extra concentration then the other segment and we can guess the area, shape and radius of the 

tumor in the image. We calculate the area in pixel. Noise existing in the image can decrease the capability of 

region growing filter to grow large regions or may result as a fault edges. When faced with noisy images, it is 

generally convenient to pre-process the image by using median filter. 

 

5.1 Median Filter 

Median filters have the robustness and edge preserving capability of the classical median filter. In pre-

processing some fundamental image enhancement and noise lessening procedure are applied. Apart from that 

dissimilar traditions to identify edges and doing segmentations have also been used. The intention of these steps 

is fundamentally to recover the image and the image superiority to get more guarantee and ease in identify the 

tumor. The noise is reducing by the conversion of gray scale image. Then this gray scale image pass in to the 

filter. 

We use here a high pass filter IM filter function in matlab to filter an image, replaces each pixel of the image 

with a weighted average of the surrounding pixels. The weights are determined by the values of the filter, and 

the number of surrounding pixels is determined by the size of the filter used. Then the gray image and filtered 

image are merged together to enhanced the image quality. Here we use Median filtering which is a nonlinear 

operation often used in image processing to reduce "salt and pepper" noise. A median filter is more effective 

than convolution when the goal is to simultaneously reduce noise and preserve edges. 

 

5.2 Segmentation 

We use here matlab command medfilt2. Then we convert the filtered image into binary image by the 

thresholding method which computes a global threshold that can be used to convert an intensity image to a 

binary image with normalized intensity value between 0 and 1.The uses Otsu's method, which chooses the 

threshold to minimize the intra class variance of the black and white pixels. Then segment the threshold image 

by watershed segmentation because it is the best method to segment an image to separate a tumor but it suffers 

from over and under segmentation, due to which we have used it as a check to our output. It not give the better 

result after that some morphological operations are applied on the image after converting it into binary form. 

The basic purpose of the operations is to show only that part of the image which has the tumor that is the part of 

the image having more intensity and more area then that specified in the strel command. 
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The basic commands used in this step are strel, imerode and imdilate. Imerode: It is used to erode an image. 

Imdilate: It is used to dilate an image. Marge these morphological outputs with gray scale image by the step9 to 

step19 and we get resultant output in which tumor detect sharply. Then we make the resultant image with sharp 

location of tumor by morphological output image and gray image from step9 to step18. Traces the exterior 

boundaries of objects, as well as boundaries of holes inside these image, in the binary image, it also descends 

into the outermost objects (parents) and traces their children (objects completely enclosed by the parents). It 

must be a binary image where nonzero pixels belong to an object and 0 pixels constitute the background. Output 

is shown only in the color portion of the image with tumor. Then tumor area is calculated from 2nd algorithms. 

From this area we can assume the dangerousness of tumor. 

 

5.3 Area Calculation 

Read the input colour or grayscale image. Converts input colour image in to grayscale image which is done by 

forming a weighted sum of each three (RGB) component, eliminating the saturation and hue information while 

retaining the luminance and the image returns a grayscale colour map and store the result. Compute numbers of 

rows and column in pixels by [r2 c2].Finally the area of the tumor affected part can be calculated. 

       

5.1 Input Image      5.2 Gray Scale Image 5.3 Enhanced Image 

           

5.4 Segmentation      5.5 Tumor With Noise   5.6 Tumor Area 

 

5.5 Area Calculation 
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VI. DETECTION AND ANALYSIS OF LEUKOCORIA 

 

This paper proposes an image processing and analysis algorithm to identify the exact center and radius of the 

smallest circle containing the iris within the image of an eye for further analysis. The image processing involves 

denoising the input image to produce an image that is better suited for edge detection over relatively large 

regions with respect to the input size. 

The camera flash produces uneven illumination and color artifacts inside the eye. But more importantly, the 

different skin colors may introduce un-wanted information into the classification system. In order to avoid 

costly skin-detection algorithms that could be used to remove (ignore) skin regions, we simply equalize the 

histogram of the cropped eye image at each channel. This equalization of channel histogram alleviates the 

necessity of evening the image and reduces the effects of skin color in the eye image. Nonetheless, the 

equalization of the histograms needs to be performed after a process of denoising. In this manner, there will be 

more benefit from the equalization process 

The first image processing strategy is a median filter that is proportional to the size of the input image. 

 

6.1 Median Filter 

A 2D median filter is widely used in the image processing community because it preserves edges and removes 

speckle noise fairly well. An input image can be filtered considering a neighborhood. Every pixel considered as 

being filtered observes its neighbors and replaces itself with the median value of its neighborhood. In this 

research, we propose a square filter whose size is dependent on the image size in a quadratic relationship. The 

proposed median filter can be used obtaining its size. After the estimation of the filter size we proceed to apply 

the median filter to the three (i.e., RGB) channels of the original input image. Then, it follows to perform 

histogram equalization. This is exemplified in the first three rows of the upper half portion. Using the filtered 

and equalized image we approximate the derivative of the image using “Sobel” for the red channel image and 

“Prewitt” for the green and blue channel images respectively. Then the image is binarized to analyze the edges. 

The selection of the best derivative approximation methods was determined experimentally. 

 

6.2 Segmentation 

We use here matlab command medfilt2. Then we convert the filtered image into binary image by the 

thresholding method which computes a global threshold that can be used to convert an intensity image to a 

binary image with normalized intensity value between 0 and 1.The uses Otsu's method, which chooses the 

threshold to minimize the intra class variance of the black and white pixels. 

Then segment the threshold image by watershed segmentation because it is the best method to segment an image 

to separate a tumor but it suffers from over and under segmentation, due to which we have used it as a check to 

our output. It does not give the better result after that some morphological operations are applied on the image 

after converting it into binary form. The basic purpose of the operations is to show only that part of the image 

which has the tumor that is the part of the image having more intensity and more area then that specified in the 

strel command. 
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6.1 Input Image    6.2 Grayscale Image     6.3 Segmentation 

 

VII. FLOWCHART 
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VIII. RESULT 

8.1 Brain Tumor Detection 

 
 

8.2 Leukocoria Detection 

Input image Normalisation Grayscale image Segmentation Output 

     

 

IX. CONCLUSION AND FUTURE WORKS 

 

Thus a GUI based tumor detection and analysis technique have been evolved which provides identification of 

tumor without any manual intrusion and also provides a detailed account about the characteristics and tumor 

area location. A plan to extend the same for CT images with some improved and enhanced features for easy 

convenience is suggested. And we planned to implement the suggested method with some advanced MATLAB 

features for better enhancement and performance. 
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