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abstract

SUPPORT VECTOR MACHINES (SVMs), motivated by statistical learning the-
ory, have recently received considerable attention in the field of machine learn-
ing [1]-[17]. Their foundation has been developed by Vapnik and has obtained
popularity [1], [2]. The main feature of SVMs is that they use the structural risk
minimization rather than the empirical risk minimization. Unlike the well-known
multilayer perceptron (MLP) and radial-basis function (RBF) networks, training
an SVM is equivalent to solving a linearly constrained convex quadratic program-
ming problem. Since the MLP and RBF networks rely on the minimization of a
nonlinear error function which may be nonconvex, the local minima problem in
training can be avoided by using the SVM approach. SVMs were first developed
to solve the classification problem. Since SVMs have robust properties against
noise, SVMs have also been applied to the domain of regression problems [4].
Based on numerical optimization methods, several algorithms and their improve-
ments for support vector classification (SVC) and support vector regression (SVR)
have been proposed [9]-[15]. In many engineering and military applications, the
demands on real-time data processing is often needed, such as classification in
complex electromagnetic envi ronments, recognition in medical diagnostics radar
object recognition in strong background clutter, etc. [16]. Therefore, parallel and
distributed approaches to training SVMs are necessary and desirable [17]. It is
well known that the real-time processing ability of neural networks is one of their
most important advantages [18]. In recent years, neural network approaches have
demonstrated their great promise for optimization [19]-[23]. Reported results of
numerous investigations have shown many advantages over the traditional opti-
mization algorithms, especially in real-time applications [24]-[27]. A two-layers
neural network has been applied to SVC [26], [27]. The neural network is suit-
able for analog hardware implementation and gives a good solution of SVC. This
paper further proposes a one-layer neural network for SVC and SVR learning.
The advantage of the proposed neural network is twofold. Unlike the existing
twolayers neural network, the proposed neural network has a low complexity for
implementation. The theoretical analysis shows that the proposed neural network
can converge exponentially to the optimal solution of SVM learning. Moreover,
the rate of the exponential convergence can be made arbitrarily large by simply
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turning up a network parameter. Three illustrative examples shows the superior
performance of the proposed neural network for SVM learning.
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