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Classification of Magnetic Resonance Imagery Using
Deterministic Relaxation of Neural Network
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Purpose : This paper introduces an improved classification approach which adopts a deterministic relax-
ation method and an agglomerative clustering technique for the classification of MRI using neural net-
work. The proposed approach can solve the problems of convergency to local optima and computational
burden caused by a large number of input patterns when a neural network is used for image classifica-
tion.

Materials and methods : Application of Hopfield neural network has been solving various optimization
problems. However, major problem of mapping an image classification problem into a neural network is
that network is opt to converge to local optima and its convergency toward the global solution with a stan-
dard stochastic relaxation spends much time. Therefore, to avoid local solutions and to achieve fast con-
vergency toward a global optimization, we adopt MFA to a Hopfield network during the classification. M-
FA replaces the stochastic nature of simulated annealing method with a set of deterministic update rules
that act on the average value of the variable. By minimizing averages, it is possible to converge to an equi-
librium state considerably faster than standard simulated annealing method. Moreover, the proposed ag-
glomerative clustering algorithm which determines the underlying clusters of the image provides initial
input values of Hopfield neural network.

Results : The proposed approach which uses agglomerative clustering and deterministic relaxation ap-
proach resolves the problem of local optimization and achieves fast convergency toward a global opti-
mization when a neural network is used for MRI classification.

Conclusion : In this paper, we introduce a new paradigm to classify MRI using clustering analysis and de-
terministic relaxation for neural network to improve the classification results.
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Neural network
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