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摘要  发现高维观测数据空间的低维流形结构，是流形学习的主要目标。在前人利用神经网络进行非线性降维的
基础上，提出一种新的连续自编码（Continuous Autoencoder，C-Autoencoder）网络，该方法特别采用CRBM
（Continuous Restricted Boltzmann Machine）的网络结构，通过训练具有多个中间层的双向深层神经网络可将
高维连续数据转换成低维嵌套并继而重构高维连续数据。特别地，这种连续自编码网络可以提供高维连续数据空
间和低维嵌套结构的双向映射，不仅有效解决了大多数非线性降维方法所不具备的逆向映射问题，而且特别适用
于高维连续数据的降维和重构。将C-Autoencoder用于人工连续数据的实验表明，C-Autoencoder不仅能发现嵌入
在高维连续数据中的非线性流形结构，也能有效地从低维嵌套中恢复原始高维连续数据。 
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  Abstract
  The main goal of manifold learning is to find a low-dimensional manifold embedded in high-dimensional data space.Based 
on previous nonlinear dimensionality reduction methods using neural network，a novel Continuous Autoencoder（C-
Autoencoder） network is put forward in this paper.The method specially uses Continuous Restricted Boltzmann 
Machine（CRBM） and coverts high-dimensional data to low-dimensional codes by training a neural network with 
multiple hidden layers，and vice versa reconstructs original high-dimensional data.In particular，the C-Autoencoder 
provides such a bi-directional mapping between the high-dimensional data space and the low-dimensional manifold space 
and is not only able to overcome the inherited deficiency of most nonlinear dimensionality reduction methods that do not 
have an inverse mapping but also especially suitable for dimensionality reduction and reconstruction of high-dimensional 
continuous data.The experiments on synthetic datasets show that the C-Autoencoder network not only can find the 
embedded manifold of high-dimensional datasets but also reconstruct exactly the original high-dimension datasets from low-
dimensional structure.
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