Accepted Manuscript

Title: Local Contextual Information and Gaussian Function
Induced Fuzzy Clustering Algorithm for Brain MR Image
Segmentation and Intensity Inhomogeneity Estimation

Authors: Nabanita Mahata, Sayan Kahali, Sudip Kumar
Adhikari, Jamuna Kanta Sing

PII: S1568-4946(18)30222-9

DOI: https://doi.org/10.1016/j.as0c.2018.04.031
Reference: ASOC 4835

To appear in: Applied Soft Computing

Received date: 21-9-2017

Revised date: 15-3-2018

Accepted date: 15-4-2018

Please cite this article as: Nabanita Mahata, Sayan Kahali, Sudip Kumar
Adhikari, Jamuna Kanta Sing, Local Contextual Information and Gaussian
Function Induced Fuzzy Clustering Algorithm for Brain MR Image
Segmentation and Intensity Inhomogeneity Estimation, Applied Soft Computing
Journal https://doi.org/10.1016/j.asoc.2018.04.031

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.asoc.2018.04.031
https://doi.org/10.1016/j.asoc.2018.04.031

Local Contextual Information and Gaussian Function Induced
Fuzzy Clustering Algorithm for Brain MR Image Segmentation and
Intensity Inhomogeneity Estimation

Nabanita Mahata!, Sayan Kahali, Sudip Kumar Adhikari?, Jamuna Kanta Sing**

!Dept. of Computer Science & Engineering, Jadavpur University, Kolkata 700032
{mahatanabanital990@gmail.com, sayankahaliiway@gmail.com, sudipadhikari@ieee.com,
jksing@ieee.org}

2Cooch Behar Govt. Engineering College, Ghughumari, Cooch Behar, India

“Corresponding author

Highlights

A fuzzy clustering algorithm by integrating local contextual information and a Gaussian function in the

objective function to estimate bias field and segmentation of brain MR images simultaneously is presented.

The algorithm works directly on the MR signal model without transforming it into a log-transformed

domain.

We have used the Gaussian surface to compensate the effect of bias field and the local contextual

information to influence the final labeling of image pixels.

We have introduced global and local membership functions for each pixel to define its belongingness into a

tissue region.

Simulation results on a number of real-patient and simulated brain MR images demonstrate its

effectiveness and superiority over other similar methods.

Abstract—This paper presents a fuzzy clustering algorithm, where local contextual information

and a Gaussian function are incorporated into the objective function, for simultaneous brain MR

image segmentation and intensity inhomogeneity estimation. In doing so, for each pixel, we

define a local contextual information, which actually defines its association among the other

neighboring pixels based on intensity distribution. In particular, this information defines the

possibility of the pixel to belong into a specific tissue type. Whereas, for each tissue region, a

Gaussian surface is defined to estimate the intensity inhomogeneity (11H) using the local image

gradients, which are believed to be caused by the IIH. We use this Gaussian surface to
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