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Abstract: Deep learning has a strong ability in the high-dimensional feature vector information extraction and
classification. But the training time of deep learning is so long that the optimal hyper-parameters combination
can not be found in a short time. To solve these problems, a method of product of experts system based on
Restricted Boltzmann Machine (RBM) is proposed. The product of experts theory is combined with the RBM
algorithm and the parameter updating way is all adopted the probability value, which leads to the undesirable
recognition effect and slightly worse density models, so the parameter updating way is improved. An improved
algorithm with momentum terms in different combinations is used not only in the RBM pre-training phase but
also in the fine-tuning stage for both classification accuracy enhancement and training time decreasing.
Through the recognition experiments on the MNIST database and CMU-PIE face database, the proposed
algorithm reduces the training time, and improves the efficiency of hyper-parameters optimization, and then the
deep belief network can achieve better classification performance. The result shows that the improved algorithm
can improve both accuracy and computation efficiency in dealing with high-dimensional and large amounts of

data, the new method is effective.
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