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Introduction 

• Novelty detection has aroused great attention in the 
areas such as industry process fault detection, medical 
diagnosis, drug discovery, and fraud detection in the 
finance field.  
 

• Generative adversarial network (GAN) is the most 
exciting machine learning breakthrough in recent years, 
and it is introduced and investigated for novelty detection.  
 

• GAN is trained on only ordinary data to learn the 
ordinary data description, and separate novelty from 
ordinary patterns on previously unknown data. 
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Structure of the GAN  
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Results of a GAN model on 2D synthetic datasets 
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Illustration of G-score  
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ROC and AUC on MNIST digit database 
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Structure of the Tennessee Eastman process  
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AUC on 21 faults of the TE process  
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Conclusions 

• The GAN can generate new samples similar to the training 
data, and such implicit data description of normal data is 
transformed to a novelty score for novelty detection by 
formulating the G-score and D-score.  

• A new structure to directly map the data to latent space in 
order to shorten this time needs further study.  

• The scores can also be used in other areas like medical 
diagnosis when trained on medical measurements or 
images and used in drug discovery when molecules are 
represented in a feature space.  
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