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VI. CONCLUSION

We have demonstrated a new BCFCM algorithm for adap-
tive segmentation and intensity correction of MR images. The
algorithm was formulated by modifying the objective function
of the standard FCM algorithm to compensate for intensity in-
homogeneities and to allow the labeling of a pixel (voxel) to
be influenced by the labels in its immediate neighborhood. The
neighborhood acts as a regularizer and biases the solution to-
ward piecewise-homogeneous labeling; such a regularization is
useful in segmenting scans corrupted by salt and pepper noise.

Using simulated MRI data and real brain images reviewed
by experts, results show that intensity variations across patients,
scans, and equipment changes have been accommodated in the
estimated bias field without the need for manual intervention.

We compared our results with traditional FCM segmentation
and EM algorithm developed by Wellset al. [5]. The BCFCM
outperformed the FCM on both simulated and real MRI images.
The FCM, however, has the advantage of working for vectors of
intensities while the BCFCM is limited to single-feature inputs.
The BCFCM algorithm produces similar results as the EM al-
gorithm with faster convergence. In noisy images, the BCFCM
technique produced better results than the EM algorithm as it
compensates for noise by including a regularization term.
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