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Abstract – Papers in the literature show that various algorithms were applied on MRI images for detection of brain tumor. 

However, not all of them were found to be effective in terms of parameters like efficiency,  computational complexity, 

reliability & execution time. So the proposed work is to design a novel algorithm by combining best features of various 

algorithms, so that the accuracy, execution time, reliability & efficiency is improved. 

 

I. INTRODUCTION 

Brain is the center of human Central nervous system [19]. Along with the spinal cord, it forms the Central Nervous System 

(CNS). The Cranium, a bony box in the skull protects it [20]. Magnetic resonance imaging (MRI) is an important diagnostic imaging 

technique for the early detection of abnormal changes in tissues and organs [32]. Detection of anatomical brain structures with their 

exact location is important for treatments like radiation therapy and surgery. MRI is widely used as it provides much greater contrast 

between the different soft tissues of the body compared to computed tomography (CT) [16]. 

A tumor is termed for a neoplasm or a solid lesion formed by an abnormal growth of cells which looks like a swelling [19]. 

It is one of the most common brain diseases, so its diagnosis and treatment plays an important role. Brain tumor can be benign or 

malignant, benign being non-cancerous and malignant are cancerous. Malignant tumors are classified in to two types like Primary 

and Secondary tumors. Benign tumor is less harmful compared to malignant as in malignant tumor it spreads rapidly invading other 

tissues of brain, progressively worsening the condition causing death.  

The pre-processing stages needs to be done on the image initially, followed by clustering algorithms and towards the fag 

end thresholding be done for the extraction of the tumor which is the region of interest (ROI) from the entire image [1].  

 

II. LITERATURE REVIEW 

 

V. Zeljkovic, C. Druzgalski, Y. Zhang, Z. Zhu, Z. Xu, D. Zhang, P. Mayorga [3] have presented the Automatic Brain Tumor 

Detection and Segmentation in MR Images. This method was tested on 60 brain MR images with the tumor and also on healthy brain 

MRIs. This method allows the segmentation of tumor tissue with an accuracy and reproducibility comparable to manual 

segmentation. The results show 93.33% accuracy in abnormal images and full accuracy in healthy brain MR images. This method 

for tumor detection in MR images also provides information about its exact position and documents its shape.  

Alan Jose, S.Ravi, M.Sambath [6] have discussed Brain Tumor Segmentation Using K-Means Clustering & Fuzzy C-Means 

Algorithms & Its Area Calculation. The performance of brain tumor segmentation is evaluated based on K-means clustering.  

Sneha Khare, Neelesh Gupta & Vibhanshu Srivastava [7] have presented Genetic Algorithm Employed to Detect Brain 

Tumor in MRI Image. In this paper, Genetic Algorithm, Curve Fitting and Support Vector Machine has been employed to detect the 

image which shows the location where tumor is present.  

T.Logeswari and M.Karnan [11] have presented An Enhanced Implementation of Brain Tumor Detection Using 

Segmentation Based on Soft Computing. Several methods in medical image processing and requirements and properties of 

techniques in brain tumor detection are discussed.  

Suchita Yadav, Sachin Meshram [14] have discussed Brain Tumor Detection Using Clustering Method. This paper focuses 

on a new and very famous algorithm for brain tumor segmentation of MRI images by k means algorithm to diagnose accurately the 

region of cancer because of its simplicity and computational efficiency.  

Dina Aboul Dahab, Samy S. A. Ghoniemy, Gamal M. Selim [18] have presented Automated Brain Tumor Detection and 

Identification Using Image Processing and Probabilistic Neural Network Techniques.  

Rohini Paul Joseph, C. Senthil Singh, M.Manikandan [19] have proposed Brain Tumor MRI Image Segmentation and 

Detection in Image Processing. In this work, a computer aided system for brain MR image segmentation was proposed for detection 

of tumor location using K - means clustering algorithm followed by morphological filtering. 

P. Tamije Selvy, V. Palanisamy, T. Purusothaman [20] have discussed Performance Analysis of Clustering Algorithms in 

Brain Tumor Detection of MR Images. In this system brain tumors have been segmented with the help of four methods. In this 

system, the axial view of the human brain is taken for tumor detection.  

M. Masroor Ahmed & Dzulkifli Bin Mohammad [21] have proposed Segmentation of Brain MR Images for Tumor 

Extraction by Combining K-means Clustering and Perona-Malik Anisotropic Diffusion Model. This paper describes an efficient 

method for automatic brain tumor segmentation for the extraction of tumor tissues from MR images. The proposed method uses T1, 

T2 and PD weighted gray level intensity images. 

Sushma Laxman Wakchaure, Ganesh Dynandev Ghuge, Dyandev S. Musale [23] have discussed The Detection & 

Visualization of Brain Tumors on T2-Weighted MRI Images Using Multiparameter Feature Blocks. This method was effectively 
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capable of identifying tumor areas in T2-weighted medical brain images taken under different clinical circumstances which showed 

high deviations that clearly indicated abnormalities in areas with brain defects. The time required to obtain the response for 

processing system is 176 milliseconds for each image analysis. 

Juha Vesanto and Esa Alhoniemi [27] have presented Clustering of the Self-Organizing Map. In the experiments, 

agglomerative and partitive clustering algorithms were run both directly for data and for SOM trained using the data using three data 

sets. The experiments indicated that clustering the SOM instead of directly clustering the data is computationally effective approach. 

Richard J. Hathaway, Member, IEEE, and James C. Bezdek, Fellow, IEEE [28] have discussed Fuzzy c-Means Clustering 

of Incomplete Data. Four different approaches for doing FCM clustering of incomplete data sets were considered.  

III. PROPOSED WORK 

A. To study various algorithms used to detect brain tumor. 

B. Performance analysis of various algorithms w.r.t. computational complexity, the optimal cluster number, reliability, execution 

time & efficiency. 

C. Implementation of novel algorithm on brain tumor. 

D. Comparison & validation of Results. 

 

 

IV. METHODOLOGY 

 

 

 

                             

 

 

 

 

 

 

 

 

 

 

Fig. 1. Block diagram for tumor detection 

As shown in the block diagram, these steps are applied for various algorithms (C-means, Self-Organized map & Hierarchical 

clustering). From this, factors like computational complexities, execution time, reliability & efficiency for these algorithms is 

required to compute.  

Analysis of these parameters is to be done. Finally design the novel algorithm to overcome the deficiencies of these 

algorithms & obtain best results. 

V. REFERENCES 

[1] J. Vijay & J. Subhashini, “An Efficient Brain Tumor Detection Methodology Using K-Means Clustering Algorithm”, 

International conference on Communication and Signal Processing, April 3-5, 2013. 

[2] V. Amsaveni & N. Albert Singh, “Detection of Brain Tumor using Neural Network” in Proc. of 4th ICCCNT,2013. 

[3] V. Zeljkovic, C. Druzgalski, Y. Zhang, Z. Zhu, Z. Xu, D. Zhang, P. Mayorga, “Automatic Brain Tumor Detection and 

Segmentation in MR Images”. 

[4] Ms. Suchita Goswami & Mr. Lalit Kumar P. Bhaiya, “Brain Tumor detection using unsupervised learning based Neural 

Network”, International Conference on Communication Systems and Network Technologies, 2013. 

[5] Meghana Nagori, Shivaji Mutkule, Praful Sonarkar, “Detection of Brain Tumor by Mining fMRI Images”, International Journal 

of Advanced Research in Computer and Communication Engineering Vol. 2, Issue 4, January 2013. 

[6] Alan Jose, S.Ravi, M.Sambath, “Brain Tumor Segmentation Using K-Means Clustering And Fuzzy C-Means Algorithms And 

Its Area Calculation”, International Journal of Innovative Research in Computer and Communication Engineering, Vol. 2, Issue 

3, March 2014. 

[7] Sneha Khare, Neelesh Gupta & Vibhanshu Srivastava, “Genetic Algorithm Employed To Detect Brain Tumor In MRI Image”, 

International Conference on Cloud, Big Data and Trust 2013, Nov 13-15, RGPV. 

[8] Amanpreet Kaur & Gagandeep Jindal, “Overview of Tumor Detection using Genetic  Algorithm”, International Journal of 

Innovations in Engineering & Technology (IJIET), Vol. 2, Issue 2, April 2013. 

[9] Mahesh Yambal, Hitesh Gupta, “Image Segmentation using Fuzzy C Means Clustering: A survey”, International Journal of 

Advanced Research in Computer and Communication Engineering Vol. 2, Issue 7, July 2013.Prof.B.K.Saptalakar & Miss. 

Rajeshwari.H, “Segmentation Based Detection of Brain Tumor”, International Journal of Computer and Electronics Research, 

Volume 2, Issue 1, February 2013. 

Post 

Processing 

Tumor 

Detection 

MRI 

Brain 

Image

  

Prepro

cessing 
Segmentation 

Technique 

http://www.jetir.org/


June 2015, Volume 2, Issue 6                      JETIR (ISSN-2349-5162) 

JETIR1506024 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org  1821 

 

 

[10] T.Logeswari and M.Karnan, “An Enhanced Implementation of Brain Tumor Detection Using Segmentation Based on Soft 

Computing”, International Journal of Computer Theory and Engineering, Vol. 2, No. 4, August, 2010,1793-8201. 

[11] Mark Schmidt, Ilya Levner, Russell Greiner, Albert Murtha, Aalo Bistritz, “Segmenting Brain Tumors using Alignment-Based 

Features”, in Proceedings of the Fourth International Conference on Machine Learning and Applications (ICMLA’05). 

[12] Leela G A, H.M Veena Kumari, “Morphological Approach for the Detection of Brain Tumor and Cancer Cells”, Journal of 

Electronics and Communication Engineering Research ISSN: 2321-5941 Volume 2 ~ Issue 1 (2014) pp: 07-12. 

[13] Suchita Yadav, Sachin Meshram, “Brain Tumor Detection Using Clustering Method”, International Journal of Computational 

Engineering Research, Vol. 03, Issue 4, April 2013. 

[14] S.M. Ali, Loay Kadom Abood, and Rabab Saadoon Abdoon, “Brain Tumor Extraction in MRI images using Clustering and 

Morphological Operations Techniques”,International Journal of Geographical Information System Applications & Remote 

Sensing, Vol. 4, No. 1, June 2013. 

[15] Manoj K Kowar and Sourabh Yadav, “Brain Tumor Detection and Segmentation Using Histogram Thresholding”, International 

Journal of Engineering and Advanced Technology (IJEAT) ISSN: 2249 – 8958, Volume-1, Issue-4, April 2012. 

[16] Anam Mustaqeem, Ali Javed & Tehseen Fatima, “An Efficient Brain Tumor Detection Algorithm Using Watershed & 

Thresholding Based Segmentation”, I.J. Image, Graphics and Signal Processing, 2012, 10, 34-39. 

[17] Dina Aboul Dahab, Samy S. A. Ghoniemy, Gamal M. Selim, “Automated Brain Tumor Detection and Identification Using 

Image Processing and Probabilistic Neural Network Techniques”, International Journal of Image Processing and Visual 

Communication ISSN 2319-1724: Volume 1, Issue 2, October, 2012. 

[18] Rohini Paul Joseph, C. Senthil Singh, M.Manikandan, “Brain Tumor MRI Image Segmentation and Detection in Image 

Processing”, International Journal of Research in Engineering and Technology eISSN: 2319-1163 | pISSN: 2321-7308, Volume: 

03 Special Issue: 01, Mar 2014. 

[19] P. Tamije Selvy, V. Palanisamy, T. Purusothaman, “Performance Analysis of Clustering Algorithms in Brain Tumor Detection 

of MR Images”, European Journal of Scientific Research, ISSN 1450-216X Vol.62 No.3 (2011), pp. 321-330. 

[20] M. Masroor Ahmed & Dzulkifli Bin Mohammad, “Segmentation of Brain MR Images for Tumor Extraction by Combining K-

means Clustering and Perona-Malik Anisotropic Diffusion Model”, International Journal of Image Processing, Vol.2 Issue 3. 

[21] Sudipta Roy, Samir K. Bandyopadhyay , “Detection and Quantification of Brain Tumor from MRI of Brain and it’s Symmetric 

Analysis”, International Journal of Information and Communication Technology Research, ISSN 2223-4985, Volume 2 No. 6, 

June 2012. 

[22] Sushma Laxman Wakchaure, Ganesh Dynandev Ghuge, Dyandev S. Musale, “The Detection & Visualization of Brain Tumors 

on T2-Weighted MRI Images Using Multiparameter Feature Blocks”, International Journal of Emerging Technology and 

Advanced Engineering, ISSN 2250-2459, ISO 9001:2008 Certified Journal, Volume 4, Issue 2, February 2014. 

[23] K. Krishna and M. Narasimha Murty, “Genetic K-Means Algorithm”, IEEE Transactions on Systems, Man, and Cybernetics—

Part B: Cybernetics, Vol. 29, No. 3, June 1999. 

[24] Wen-Chen Huang, Cheng-Chung Hsu, Chungnan Lee, Ping-Hong Lai, “Recurrent Nasal Tumor Detection by Dynamic MRI”, 

IEEE Engineering in Medicine & Biology 0739-5175/99/July/August 1999. 

[25] Kai-Hsiang Chuang, Ming-Jang Chiu, Chung-Chih Lin and Jyh-Horng Chen, “Model-Free Functional MRI Analysis Using 

Kohonen Clustering Neural Network and Fuzzy C-Means”, IEEE TRANSACTIONS ON MEDICAL IMAGING, VOL. 18, 

NO. 12, DECEMBER 1999. 

[26] Juha Vesanto and Esa Alhoniemi, “Clustering of the Self-Organizing Map”, IEEE TRANSACTIONS ON NEURAL 

NETWORKS, VOL. 11, NO. 3, MAY 2000. 

[27] Richard J. Hathaway, Member, IEEE, and James C. Bezdek, Fellow, IEEE, “Fuzzy c-Means Clustering of Incomplete Data”, 

IEEE TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS—PART B: CYBERNETICS, VOL. 31, NO. 5, 

OCTOBER 2001. 

[28] Francesco Camastra, Member, IEEE, and Alessandro Verri, “A Novel Kernel Method for Clustering”, IEEE TRANSACTIONS 

ON PATTERN ANALYSIS AND MACHINE INTELLIGENCE, VOL. 27, NO. 5, MAY 2005. 

[29] Nikhil R. Pal, Kuhu Pal, James M. Keller, and James C. Bezdek, “A Possibilistic Fuzzy c-Means Clustering Algorithm”, IEEE 

TRANSACTIONS ON FUZZY SYSTEMS, VOL. 13, NO. 4, AUGUST 2005. 

[30] Wei Zhong, Gulsah Altun, Robert Harrison, Phang C. Tai, and Yi Pan, “Improved K-Means Clustering Algorithm for Exploring 

Local Protein Sequence Motifs Representing Common Structural Property”, IEEE TRANSACTIONS ON 

NANOBIOSCIENCE, VOL. 4, NO. 3, SEPTEMBER 2005. 

[31] Shan Shen, William Sandham, Member, IEEE, Malcolm Granat, and Annette Sterr, “MRI Fuzzy Segmentation of Brain Tissue 

Using Neighborhood Attraction With Neural-Network Optimization”, IEEE TRANSACTIONS ON INFORMATION 

TECHNOLOGY IN BIOMEDICINE, VOL. 9, NO. 3, SEPTEMBER 2005. 

[32] Jianming Lu, Xue Yuan, and Takashi Yahagi, “A Method of Face Recognition Based on Fuzzy c-Means Clustering and 

Associated Sub-NNs”, IEEE TRANSACTIONS ON NEURAL NETWORKS, VOL. 18, NO. 1, JANUARY 2007. 

[33] Wei Liao, Huafu Chen, Qin Yang, and Xu Lei, “Analysis of fMRI Data Using Improved Self-Organizing Mapping and Spatio-

Temporal Metric Hierarchical Clustering”, IEEE TRANSACTIONS ON MEDICAL IMAGING, VOL. 27, NO. 10, OCTOBER 

2008. 

[34] Tao Wang, Irene Cheng, Member, IEEE, and Anup Basu, “Fluid Vector Flow and Applications in Brain Tumor Segmentation”, 

IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING, VOL. 56, NO. 3, MARCH 2009. 

[35] Abdolreza Mirzaei and Mohammad Rahmati, “A Novel Hierarchical-Clustering-Combination Scheme Based on Fuzzy-

Similarity Relations”, IEEE TRANSACTIONS ON FUZZY SYSTEMS, VOL. 18, NO. 1, FEBRUARY 2010. 

http://www.jetir.org/


June 2015, Volume 2, Issue 6                      JETIR (ISSN-2349-5162) 

JETIR1506024 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org  1822 

 

 

[36] Chenxi Zhang, Manning Wang, and Zhijian Song, “A Brain-Deformation Framework Based on a Linear Elastic Model and 

Evaluation Using Clinical Data”, IEEE TRANSACTIONS ON BIOMEDICAL ENGINEERING, VOL. 58, NO. 1, JANUARY 

2011. 

[37] Chih-Cheng Hung, Member, IEEE, Sameer Kulkarni, and Bor-Chen Kuo, Member, IEEE, “A New Weighted Fuzzy C-Means 

Clustering Algorithm for Remotely Sensed Image Classification”, IEEE JOURNAL OF SELECTED TOPICS IN SIGNAL 

PROCESSING, VOL. 5, NO. 3, JUNE 2011. 

[38] Siti Noraini Sulaiman and Nor Ashidi Mat Isa, “Adaptive Fuzzy-K-means Clustering Algorithm for Image Segmentation”, IEEE 

Transactions on Consumer Electronics, Vol. 56, No. 4, November 2010. 

[39] Kadim Tasdemir, Pavel Milenov, and Brooke Tapsall, “Topology-Based Hierarchical Clustering of Self-Organizing Maps”, 

IEEE TRANSACTIONS ON NEURAL NETWORKS, VOL. 22, NO. 3, MARCH 2011. 

[40] Long Chen, C. L. Philip Chen, Fellow, IEEE, and Mingzhu Lu, Student Member, IEEE, “A Multiple-Kernel Fuzzy C-Means 

Algorithm for Image Segmentation”, IEEE TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS—PART B: 

CYBERNETICS. 

[41] Stefan Bauer, Student Member, IEEE, Christian May, Dimitra Dionysiou, Georgios Stamatakos, Member, IEEE, Philippe 

Buchler, and Mauricio Reyes, Member, IEEE, “Multiscale Modeling for Image Analysis of Brain Tumor Studies”, IEEE 

TRANSACTIONS ON BIOMEDICAL ENGINEERING, VOL. 59, NO. 1, JANUARY 2012. 

[42] Jiang Zhang, Xianguo Tuo, Zhen Yuan, Wei Liao, and Huafu Chen, “Analysis of fMRI Data Using an Integrated Principal 

Component Analysis and Supervised Affinity Propagation Clustering Approach”, IEEE TRANSACTIONS ON BIOMEDICAL 

ENGINEERING, VOL. 58, NO. 11, NOVEMBER 2011. 

[43] TIAN Jinlan, ZHU Lin, ZHANG Suqin, LIU Lu, “Improvement and Parallelism of k - Means Clustering Algorithm”, Tsinghua 

Science and Technology, June 2005, 10(3): 277 – 281. 

[44] Andac Hamamci, Nadir Kucuk, Kutlay Karaman, Kayihan Engin, and Gozde Unal, “Tumor-Cut: Segmentation of Brain Tumors 

on Contrast Enhanced MR Images for Radiosurgery Applications”, IEEE TRANSACTIONS ON MEDICAL IMAGING, VOL. 

31, NO. 3, MARCH 2012.  

 

 

http://www.jetir.org/

