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Abstract  Deep learning algorithm has become a main method in the image and voice recognition
field because of its excellent characteristics under the process of big data in a natural environment.
For the purpose of solving the problems that it is difficult to select an appropriate structure of the
deep learning network. In this paper, we get an in-depth explore at the structure characteristics
of deep learning network and propose a method the preferred method of process to help us to
select the structure of the deep learning network. This method uses the variation of the deep
reconstruction error of single layer in the deep learning network as a criterion. By introducing the
pare to principle in economics into our network, the threshold of the deep reconstruction error of

single layer can be determined conveniently and quickly, and deep learning network optimization
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is given. The preferred method of process can effectively solve the uncertainty of the layers” number
and the nodes” number per layer when set up the network. It is validated by experiment that this
method has large amount of good effectiveness under a variety of heart sound databases and this
method has a certain universal applicability to be used in other studies. As a kind of valuable
biological signals, heart sounds can reflect the beating of the heart and are closely related to the
health of the heart or the human’s body. Heart sounds has been widely used in health monitoring
and identity recognition and it has attracted the attention of researchers both domestic and
abroad. In this paper, we use the preferred method of process to optimize and build a heart sound
deep learning network firstly. Then we design a heart sounds deep belief network by combining
the classifier BP neural network with the heart sound deep learning network, the core of it.
Compared to other belief network in the same category, this heart sounds deep belief network has
a lower error recognition rate and the average error recognition rate is only about 10%. The deep
belief network has little limit for input data. So referencing to the previous method of heart sound
recognition, an effective method to greatly improve the recognition rate is to extract the feature
vector of input data, and then used it as input of the deep belief network. In this paper the
average error recognition rate can be reduced to 3% when the network is optimized for a new deep
belief network. The new deep belief network is based on the original system data which optimized
by the orthogonal wavelet transform and then extract heart sound energy characteristics. The
research in this paper has a positive significance to improve the ability to process data of heart

sound recognition algorithm under normal natural circumstances. Building better depth of heart

sound recognition system, is the next step research work.
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hl4/sound. htm
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by combining deep learning algorithm and heart sound
recognition technology together to construct a deep learning
network, suitable for natural environment and large number of
heart sound data for learning. Then assisted by appropriate
classifiers, we put forward a heart sound deep belief network.

(1) This paper presents a method for fast determination
of deep learning network structure, the preferred method of
process, based on the characteristics of the deep learning
network. This method uses the variation of the deep recon-
struction error of single layer in the deep learning network as
a criterion. By introducing the pareto principle in economics
into the preferred method of process, to help determine the

threshold for single layer reconfiguration erroris in deep
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learning network, it can be convenient, quickly to give
optimization range of each layer node number and the number
of network layer. The preferred method of process can
effectively solve the uncertainty of the layers” number and
the nodes” number per layer when set up the network. The
data dealt by the heart sound deep learning network can be
divided correctly is obvious higher than the original data.

(2) In order to improve the practical applications of heart
sound recognition algorithm in natural environment, this
paper used the preferred method to build a kind of heart
sound deep learning network. Verified by experiment, using
the heart sound deep learning network to build the heart
sound deep belief system, the system’s error recognition rate
was declined, and it will achieve best effect when it is used

for heart sound classification and recognition technology.

(3) The deep belief network has little limit for input

data. So an effective method to greatly improve the recognition
rate is to extract the feature vector of input data, and then
used it as input of the deep belief network.
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this paper is another achievement in heart sound identification

technology research.





