ANUFACTURING [ <o - Ealif«fggvfnCMEMBgE M 2 METROLOG r University of

DRFIVIS CONFERENCE .
ETROLOGY TEAM, o, oo e o A Nottingham

3l Nottingham . ¥ bcr)\iversny nIVersi éﬁ)ﬁé % s —
— ; “ 3D Metrology Conference - 3DMC UK | CHINA | MALAYSIA

Detect Detection in Additive Manufacturing Using a Feature-

Enhanced Random Forest Classifier
By Xiangjun Kong, Tibebe Yalew, Qingkang Bao, Gerardo Adesso, Samanta Piano

xiangjun.kong@nottingham.ac.uk

Introduction:

Accurate defect detection in the Additive Manufacturing (AM) process is crucial, as it directly impacts both product
quality and overall production reliability. Traditional image-based techniques, such as thresholding, edge detection,
and manual inspection, often face significant challenges due to image variability and complexity. These methods are
highly sensitive to noise, lighting conditions, and texture variations, leading to inconsistent defect detection across
different image sets. To overcome these limitations, this study proposes an effective approach that integrates ran-
dom forest classifiers with advanced image feature extraction techniques, including both traditional image pro-
cessing algorithms and convolutional neural networks (CNNs).
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The methodology involves extracting relevant features from height maps generated from surface topography using
Coherence Scanning Interferometry (CSl). A fine-tuning process is applied to optimize the random forest hyperpa-
rameters, thereby enhancing model performance during training. The effectiveness of the proposed approach is val-
idated through experimental verification, where prediction results obtained from both image processing and CNN-
based feature extraction are compared and analysed.
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