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An Improved S-layers Depth Learning Structure and Optimization Method

MAO Yonghua'? ,DAI Zhaosheng' , GUI Xiaolin'
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[ Abstract] According to previous studies, the selection of the number of hidden nodes in the 5-levels neural
network structure is not clear. To solve the problem, an improved 5-levels Deep Belief Networks( DBN) structure
design and optimization method of nodes number is proposed. The number of the first hidden layer and the second
hidden layer nodes is estimated to be 1/3 to 2/3 between the number of the first layer nodes. The number of the
third hidden layer and the fourth hidden layer nodes equals the first of the number of hidden layer and input layer
nodes, and then the first hidden layer and the second hidden layer nodes number is optimized by spline interpolation
method. The structure features only 2-layers of weight before pre-training , which simplifies the Restricted Boltzmann
Machine( RBM ) pre-training method of DBN. Experimental results on the MNINST dataset verify the efficiency
and high accuracy of the network structure.

[ Key words] Deep Belief Networks ( DBN) ; pre-training ; node selection; spline interpolation; Restricted Boltzmann
Machine( RBM)
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