
Representation learning via a semi-
supervised stacked distance autoencoder  

for image classification 

Key words: Autoencoder; Image classification; Semi-supervised 
learning; Neural network 

Corresponding author: Jun LIANG 
E-mail: jliang@zju.edu.cn 
     ORCID: https://orcid.org/0000-0003-1115-0824 

Liang HOU, Xiao-yi LUO, Zi-yang WANG, Jun LIANG, 2020. Representation 
learning via a semi-supervised stacked distance autoencoder for image 
classification. Frontiers of Information Technology & Electronic Engineering, 
21(7):1005-1018. https://doi.org/10.1631/FITEE.1900116 

Front In
form

 Technol E
lectro

n Eng



Motivation 
To leverage the advantages of unsupervised training methods and 

class information, a semi-supervised learning method is proposed. 
To obtain deep information, the stacked autoencoder is proposed. 
Distance information is introduced into the objective function for 

improving the classification performance.  
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Method 

The “distance” between different classes largely reflects whether 
the two categories can be easily classified correctly. 

Stacked semi-supervised learning methods are used to improve 
the ability of feature extraction. 
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Main results 
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Conclusions 

In this paper, we proposed a semi-supervised stacked distance 
autoencoder model that can extract the features of high-dimensional 
data based on the distance information for a semi-supervised image 
classification problem. As we know, the traditional autoencoder is an 
unsupervised method, which does not use label information. We extend 
this principle to other major autoencoder models including the sparse 
autoencoder. From the experiments described above, we argue that the 
labels’ distance information has an effect on the classification 
performance. The proposed semi-supervised distance autoencoder 
models are evaluated on several datasets, and the experimental results 
showed that by considering the distance information, more robust 
features can be generated. The better features contribute to improved 
classification results. 
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