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Structural learning in artificial neural networks using sparse

optimization
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5. Concluding remarks

In this paper we proposed a sparse optimization technique, based on iterative reweighing for structural learning
in artificial neural networks. The proposed method was presented in a general form so that it applies to various
types of network types, such as multi-layer perceptions, radial-basis-function networks or extreme learning machines.
Experimental results for both regression as well as classification demonstrate the effectiveness of the algorithm. Model
complexity was significantly reduced in all cases, and sparse network structures were obtained. Additional structural
constraints, such as group sparsity, can easily be included in our proposed framework via group Lasso.

For RBF-type networks, where the basis functions are convex, the hidden layer can be interpreted as an positive-
semi-definite kernel, which satisfies Mercer’s conditions. This makes it possible to find explicit solutions for each
iteration step, which makes the proposed algorithm computationally efficient. In this case, the proposed problem for-
mulation shows strong similarities to the least-squares support-vector-machines, but the presented iterative reweight-
ing procedure makes it possible to promote sparsity in the model.
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