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Abstract

In recent years, the estimation of object positions, orientations, and shapes has become feasible using 3D cameras
capable of capturing depth information. The widespread availability of compact, affordable, and high-performance 3D
cameras has further accelerated research on object recognition based on 3D imaging. A 3D camera, such as RealSense,
measures object distances by emitting infrared rays and capturing point cloud data (PCD), so that it is effective to
measure an object's shape without being affected by lighting conditions. In this study, voxel data are generated from
PCD captured by a 3D camera. A compact 3D CNN model is developed using the authors' developed MATLAB
application to classify workpieces based on voxel data into several categories. The model's effectiveness and
generalization ability are evaluated through surface shape classification experiments involving eight categories of 3D-
printed objects.



