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Abstract

This study presents a technique for assessing the dimensional quality of assembly parts in Prefabricated Steel Structures (PSS) using a stereo
vision sensor. The stereo vision system captures images and point cloud data of the assembly area, followed by applying image processing
algorithms such as fuzzy-based edge detection and Hough transform-based circular bolt hole detection to identify bolt hole locations. The 3D
center positions of each bolt hole are determined by correlating 3D real-world position information from depth images with the extracted bolt
hole positions. Principal Component Analysis (PCA) is then employed to calculate coordinate axes for precise measurement of distances
between bolt holes, even when the sensor and structure orientations differ. Bolt holes are sorted based on their 2D positions, and the distances
between sorted bolt holes are calculated to assess the assembly part's dimensional quality. Comparison with actual drawing data confirms

measurement accuracy with an absolute error of 1mm and a relative error within 4% based on median criteria.

Keywords : stereo vision sensor, prefabricated steel structure, dimensional quality assessment, point cloud
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(b) Gray scale Image based
on Fuzzy logic
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(d) Detecting three points on
the perimeter of each bolt hole
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Fig. 1 Schematic diagram of the dimensional quality assessment of assembly part
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Fig. 2 Fuzzy membership function for generating gray scale image
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Fig. 3 Image processing algorithms for bolt holes detection using
(a) Canny, (b) Prewitt, (c) Sobel-Feldman, and (d) Fuzzy logic
algorithms
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