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Detection method for plate spring size based on sparrow search
optimization background segmentation algorithm

Zhou Bo"*®  Wan Yi""® Liang Xichang'”® Hou Jiarui'"**
(1. Key Laboratory of High-Efficiency and Clean Mechanical Manufacture, School of Mechanical Engineering,Shandong University,
Jinan 250061, China; 2. National Demonstration Center for Experimental Mechanical Engineering Education,

Shandong University,Jinan 250061,China; 3. Engineering Training Center, Shandong University, Jinan 250002, China)

Abstract; Under complex background, it is difficult to extract the contour of automobile plate spring. Therefore, an improved
K-means background segmentation algorithm based on sparrow search optimization is proposed, and the feature points to be
measured are extracted by beam laser. Firstly, by traversing the global pixels, the optimal direction is determined according to
the gradient threshold, and the step size moving to the optimal direction is reduced. So as to improve the sparrow search
optimization algorithm, which can overcome the problem that the algorithm has weak global search ability and is easy to fall
into the local optimal. Secondly, the pixel points of interest searched by sparrows were taken as the initial center point of
K-means algorithm, and the pixels with similar characteristics were grouped into one group, so that the spring could be
separated from the complex background environment and the contour of the spring could be obtained. Finally, ray laser is
applied to the surface of the spring for auxiliary marking, and the feature points to be measured are extracted by intersecting
the contour of the spring. The results show that the proposed detection method of plate spring size based on background
segmentation can extract the feature points, and the accuracy can reach 0. 25 mm, forming online measurement data, which is
conducive to improving the production process.

Keywords: machine vision;size detection;image segmentation; K-means algorithm;sparrow search optimization algorithm
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