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The recent technological advances in autonomy have enabled a fully automated manufacturing 
system with drastically improved productivity and flexibility in the production process. 
Specifically, Additive Manufacturing (AM) has been benefited from an unprecedented level of 
autonomy, which results in gaining excessive attention from many researchers in recent years 
[1]. However, AM ushers in a unique challenge that it is hard to examine defects on infill 
structure because these defects can be developed without affecting its exterior [2].  

A real-time layer image auditing system based on supervised-machine learning has been 
proposed to monitor infill structures. However, collecting layer imagery just for training can 
take extensive time and effort because it can only be collected from a real production layer by 
layer. Besides, a sheer volume of sample data is required to train various defective types of 
infill structures. Thus, it is inefficient to implement a machine-learning algorithm to detect infill 
defectives. To solve such a problem, simulated images can be used for training the algorithm. 
Simulated images can be generated by using CAD software, which can generate various types 
of infill images without printing a myriad of real products. But, training simulated images can 
only yield low classification accuracy because of the complex nature of photographs of real 
objectives. Therefore, more advanced machine learning techniques are required, such as Deep 
Neural Networks (DNN). 

This research presents a Layer Image Auditing System employing multiple image processing 
techniques and a neural network to audit the layer image. To reduce redundant computations, 
LIAS leverages a new filtering process that does not require any kernels to acquire a clear edge 
of the layer images [3]. To evaluate the performance of LIAS in terms of classification accuracy, 
five infill defective types were designed. Then, simulated images based on the types were 
generated and tested by LIAS.  
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