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Abstract 

 

This project focuses on improving Additive Manufacturing (AM) by developing a real-time, in-process 

defect detection system using Fringe Projection Profilometry (FPP). FPP works by projecting fringe 

patterns onto a printed object's surface and capturing deformed images with a camera to generate 3D 

point clouds. Errors in this process can affect accuracy, so the study uses Blender to simulate the 

camera-projector setup virtually, allowing cost-effective testing before physical implementation. 

 

The next phase involves integrating machine learning to detect and classify defects in real time during 

printing. This will allow timely interventions, reduce material waste, and improve the final product's 

quality. This study proposes a novel approach that transforms three-dimensional surface topography 

into two-dimensional (2D) height maps for training deep learning models. By analysing these 2D 

representations, the method leverages the correlation between image data and surface geometry to 

precisely localise and quantify defects in real-world coordinates. This approach simplifies the defect 

detection process, enhances efficiency, and enables detailed quantitative evaluation of defect 

characteristics compared to conventional techniques. 
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