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A Stitching Method for Unfolding Small Tube Images for Fluorescent
Penetration Detection

Cai Liuyiting' Liang Minjian®> Liu Guixiong'
(1. School of Mechanical and Automotive Engineering, South China University of Technology,
Guangzhou 510640, China 2. Guangdong Institute of Special Equipment Inspection and

Research Zhuhai Branch, Zhuhai 519002, China)

Abstract: Fluorescence penetrating detection of small pipe surface defects usually needed to be manually searched and
observed with the naked eye. We used machine vision to collect the surface pictures of mall pipe after fluorescent penetration from
multiple angles. By establishing a small pipe imaging expansion model, the side surface of the cylindrical surface was converted into
planar imaging. We then proposed an improved homography transformation to realize the registration of multi-angle small pipe images,
and realized the multi-angle small pipe image fusion based on regional fusion and brightness adjustment. Experiments showed that the
accuracy of feature matching of the splicing method reached 86.78%, which was 12.43% higher than that of the original matching
homography model. It can effectively integrate the surface defect information of small pipe after fluorescent penetration treatment at
various angles. The secondary qualitative inspection of the image processing of small pipe provided high-quality input.

Key words: fluorescent penetration; small pipe; cylindrical expansion; image stitching
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