
 

103 | P a g e  
 

K-MEANS CLUSTERING FOR DETECTION OF 

TUMOUR VOLUME IN BRAIN MRI SCANS 

Ramasani Suvarchala
1
, P.S.V.V.N.Chanukya

2
 

1
 Pursuing M.Tech (DIP),  

2
Assistant Professor,   

Nalanda Institute of Engineering and Technology (NIET), Siddharth Nagar, Kantepudi (V),  

Sattenpalli (M), Guntur Dist, A.P. (India) 

 

ABSTRACT 

In this fast and pollutant world it became some important in the regular check-ups and body scans. One thing 

that still questing about the functioning is human brain. One of the way to understand or study the brain 

functioning status is MRI which is also known as Magnetic Resonance Imaging which sends strong magnetic 

(field) is applied all around the brain and reads the reflected signal from the brain and in which we able to read 

the status of the brain like healthy, infected, or tumour etc. One of the problem for the detection of the size of the 

tumour is they needs to calculate and detect the exact tumour area. In our project we are estimating the exact 

size of the tumour by using different types of segmentation and filtering techniques. Our human brain is very 

sensitive and fragile so it is situated in between the protective layer called skull and in middle of the skull brain 

is placed. The place in between the brain and skull occupied by the liquid matter called grey and white matter 

and in which our brains floats. In the MRI scans we don’t have to bother about the grey and white matter 

because which is necessary for the operation. The only problem is tumour which is in the colour of the white 

colour which is brighter than the white matter. In proposed system we are establishing the segmentation and 

clustering and perona-malik anisotropic diffusion model to remove white matter, grey matter, and tumour 

individually in the human brain. After removal of tumour individually we can easily calculate how much of the 

human brain infected and needed cure is. With the help of our proposed system it can reduce the time and 

increases the accuracy. 

 

I. INTRODUCTION 

 

There are three types of images like RGB, Grey and black & white. The resultant output of the MRI image 

always in the grey colour and not in the RGB (colour image) or black and white image. In the grey colour image 

the all the colours are represented in the light intensity of white and black not in the remaining forms. In digital 

imaging all the colours are sorted into 255 from black to white and one colour is selected according to 

theclosing colour. The traits within the software of records generation have absolutely modified the arena. The 

obvious purpose for the creation of pc structures is: reliability, accuracy, simplicity and ease of use. Besides, the 

customization and optimization capabilities of a computer device stand most of the essential riding forces in 

adopting and eventually strengthening the pc aided systems. In clinical imaging, a picture is captured, digitized 

and processed for doing segmentation and for extracting vital records. Manual segmentation is a trade method 

for segmenting a photograph. This approach is not simplest tedious and time eating, but additionally produces 
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faulty outcomes. Segmentation via professionals is variable and references given below. Therefore, there's a 

sturdy need to have some efficient laptop primarily based machine that as it should be defines the boundaries of 

mind tissues in conjunction with minimizing the possibilities of person interaction with the gadget. Additionally, 

manual segmentation procedure require as a minimum 3 hours to finish in line with the traditional strategies for 

measuring tumour volumes aren't dependable and are mistakes touchy.Some images are show below that how 

the brain MRI grey colour images. 

Area growing is a technique for extracting a photograph location this is linked based on some predefined 

criteria. These standards may be primarily based on intensity facts and/or edges within the photo. In its best 

form, vicinity growing calls for a seed point that is manually selected with the aid of an operator and extracts all 

pixels related to the initial seed based totally on some predefined criteria. As an instance, one viable criterion 

might be to develop the vicinity till inside the photo is met. Like threshold, vicinity developing is seldom used 

alone but commonly within a set of photograph-processing operations, especially for the delineation of small, 

easy structures which include tumours and lesions. Vicinity growing is a simple region-based totally photograph 

segmentation method. It is also categorized as a pixel-based photograph segmentation technique since it 

includes the selection of initial seed points.Imaging performs a crucial role in the analysis of brain tumours. 

Imaging early invasive and every so often dangerous, as pneumonic palaeography and cerebral an geography 

had been deserted these days in prefer of non-invasive high-decision moralities, along with computed 

tomography (CT) and specifically magnetic resonance imaging (MRI). Benign tumours are often offered as 

mass lesions hypodense (darker than brain tissue) on cranial CT-scans. On MRI, they appear both hypo-(darker 

than brain tissue) and (same depth as brain tissue) or isointense on T1 hyper intense analysis (brighter than mind 

tissue) on T2 MRI, despite the fact that look is variable. Perifocaledema additionally appears hyper severe on T2 

MRI. Comparison agent uptake, now and again in function patterns, can be confirmed in each CT or MRI in 

maximum malignant number one brain tumours and metastatic. This is because those tumors disrupt the normal 

functioning of the blood-mind barrier and cause accelerated permeability. In 2008 a examine published by using 

the university of Texas M. D. Anderson most cancers middle indicated that cancer sufferers who receive 

stereotactic radiosurgery (SRS) and whole brain radiation remedy (WBRT) for the remedy of metastatic brain 

tumors have greater than twice the threat of growing learning and memory troubles than the ones treated with 

SRS on my own. 

A shunt operation is used not as a treatment however to relieve the signs. The hydrocephalus resulting from the 

blocking off drainage of the cerebrospinal fluid can be eliminated with this operation. 
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Sample for grey colour images                                                   MRI image of brain 

We can see the right side image which is brain MRI scan copy and in which outer ring is skull, remaining is the 

grey colour and the white colour ceramics and which also include cerebra spinal fluids which is used for brain 

floating, CSF fluid is neglected because it is the ceramic colour. Here are some infected and not infected images. 
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1.1 Segmentation and Thresholding 

Segmentation is the process in which the pixels are divided and into multiple blocks and average threshold value 

is assigned to the each block. Threshold are divided into four categories and all these divided blocks are 

categorised into these four types according to their average threshold value. The high intensity pixels are 

considered as the tumour, third order is considered and the remaining two are considered as the grey pixels and 

the outer pixels respectively.Thresholding approach is often used for photo segmentation. This is simple and 

effective segmentation method for pics with distinct intensities. The approach essentially tries for finding a 

threshold fee, which enables the classification of pixels into one of a kind categories. A chief weak point of this 

segmentation mode is that: it generates simplest two classes.  

Therefore, this approach fails to address multichannel pics. Besides, it additionally ignores the spatial 

characteristics because of which a picture turns into noise touchy and undergoes intensity in-homogeneity 

hassle, which can be expected to be observed in MRI. Both these functions create the opportunity for corrupting 

the histogram of the image. For overcoming these troubles numerous variations of thresholding method had 

been introduced that segments medical snap shots by way of the usage of the statistics primarily based on 

nearby intensities and connectivity. Although this is an easy technique, nonetheless there are some factors which 

can complicate the thresholding operation, for example, non-stationary and correlated noise, ambient 

illumination, busyness of grey tiers in the item and its background, insufficient comparison, and item length 

now not commensurate with the scene. Added a brand new picture thresholding method based on the divergence 

function. On this method, the objective characteristic is built the use of the divergence feature between the 

classes, the object and the historical past. The required threshold is observed where this divergence function 

shows an international minimal.Histogram-primarily based methods are very green in evaluation with different 

strategies of photograph segmentation, and which usually require an unmarried skip through the pixels. On this 

method, a histogram is calculated from the set of pixels of the picture, and peaks and valleys of the histogram is 

used to discover clusters inside the picture. A refinement of this approach is implemented recursively searching 

the histogram technique within the photo groups divided into small groups. That is repeated with the poles of 

smaller businesses and smaller until it's far formed. A downside of the method is that research histogram can be 

tough to perceive sizeable peaks and valleys inside the photograph. On this technique of photo type distance 

metric matching and included vicinity are familiar.Clustering may be considered as the problem of unsupervised 

learning is critical as it presents data approximately the "proper" answer to any of the objects. Compulsory, it is 

not the quantity of companies and the distribution regulations in businesses are known. They may be to be 

discovered most effective in the statistics set with none connection with a training set. Cluster analysis allows 

many options on the character of the algorithm to mix the businesses. There are two primary techniques to 

clustering, which we name supervised and unsupervised. Inside the case of clustering the institution, do not have 

labels. If we understand the labels of our enter records, the problem is considered supervised or unsupervised 

otherwise known. Definition of Clustering: Clustering is a fixed of statistics with comparable characteristics. In 

dividing the statistics into organizations of similar items are used, here the gap capabilities are used to decide the 

similarity of the two gadgets within the information set. 
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1.2 Block Diagram 

 

 

 

 

 

 

 

Pre-processing includes enhancing the images. If the image is dull or low intensity then it is complicated to read 

or calculate. The wider the range of values then it easier for calculation. Removing the outer skull. Since the 

outer skull is in the white colour there is a chance to be detected as the tumour so to eliminate such kinds of 

errors we are going to remove the outer skull from the image. 
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2is a chosen distance measurement between data point 𝑋𝑖

(𝑗 )
 and the cluster 

centre𝐶𝐽  is indicator of distance of the n data points from cluster centres. Post-processing includes the 

processes like extracting grey matter, white matter etc. 

K-means filter: 

K-means algorithm is unsupervised clustering algorithm which classifies received data pixels into different 

classes depending on their values and the distances. They are clustered around the centroids, µi∀i=1….k which 

are obtained by reducing the object. 

V= 𝑘
𝑖=1  (𝑥𝑗 − µ𝑖)𝑥𝑗 𝜖𝑆𝑖

 

Where k is clusters, Si, i=1,2,3…k and µi is mean or centroid of all points 𝑥𝑗 ∈ 𝑆𝑖 . 

To capture new centroid for each clusters 

    µ𝑖 =
 1{𝑐 𝑖 =𝑗 }𝑥 (𝑖)𝑖

𝑖−1

 1(𝐶 𝑖 =𝑗 }𝑚
𝑖=1

 

Where k is parameter of algorithm, i iterates all intensities, j iterates over centroids and µ i are centroid 

intensities. 

For one dimensional cases which means for audio signals etc. 

  𝑢𝑡 =  𝑐 𝑢𝑥
2 + 2𝑢𝑥

2𝑐′ 𝑢𝑥
2  𝑢𝑥𝑥 = 𝜑′(𝑢𝑥)𝑢𝑥𝑥  

Where for large values 𝑢𝑥 , diffusion coefficient 𝜑′(𝑢𝑥) will became the negative, which leads to backward 

diffusion. 

In two-dimensional cases like images it can be written as 

   𝑢𝑡 = 𝜑′  ∇𝑢  𝑢𝑛𝑛 + 𝑐( ∇𝑢 2)𝑢𝜀𝜀  

Reading an 

image 

Pre processing 

Post processing 
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Where coordinates n and 𝜀 denote directions parallel and perpendicular to ∇𝑢 respectively. 

 

The above block diagram describes the processing steps taken in the implementation of proposed system. 

 

II. RESULTS 

 

Original image for segmentation             Pre-processed image                       Extracted white matter 

 

Extracted grey matter image            Removed tumour   Image showing Tumour volume 
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Image showing after erosion        Perona-malic anisotropic modal          K-means clustering image 

In the above images we can see step by step implementation of algorithm for tumour detection. 

 

III. CONCLUSION 

 

With our proposed system we succeed in detecting the tumour in the brain from the MRI scans of the brain. We 

accurately detected the tumour in the images and also the white and grey matter in the images. We are able to 

detect the effected brain area due to the tumour.  
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