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Research on Automatic Extraction Method of Geometric Features of Concrete
3D Printing Based on Machine Vision

Hu Shuai'?, Sun Jingiao’, Wang Yuxiang, Huo Liang’, Chen Quanyao'”, Zhou Cheng"

(1. National Center of Technology Innovation for Digital Construction, Huazhong University of Science and Technology,
Wuhan 430074, China;
2. School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China;
3. Zhongjian Engineering Industry Technology Research Institute Co., Ltd., Beijing 101300, China)

Abstract: In recent years, thanks to the continuous development of concrete 3D printing technology, the quality of
printed products has attracted more and more attention. The geometric characteristics of printed products have become an
important index to evaluate the printing quality. Aiming at solving a series of problems existing in the current 3D printing
concrete geometric feature extraction methods e.g. complex process, limited precision and lack of evaluation indicators,
this paper designs an automatic extraction method of 3D printing concrete geometric features based on machine vision.
Firstly, the camera array deployment method is used to obtain the original image which is orthodontic to improve the image
quality. Then, the geometric features of printed products are extracted by semantic segmentation model U-Net, after which
the results are optimized. Finally, through the quantitative index value, it is visualized and the print result is evaluated.
Experiments have shown that the geometric feature automatic extraction method proposed in this paper has significant
advantages such as fast speed and high accuracy. In addition, systematic evaluation indicators can provide reference for the
quality evaluation of concrete 3D printing.

Keywords: Concrete 3D Printing; Visual Inspection; Camera Array; Deep Learning; Geometric Feature Extraction
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