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Geometric Size Measurement Algorithm for Arc—shaped Groove Based

on SURF and Improved CSS
LI Yang, LU Yonghua, ZHANG Xiang
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and

Astronautics, Nanjing 210016, China)
Abstract ; Because the internal structure of the arc—shaped groove in the child safety seat is complicated and it is not easy to meas-
ure its geometric size, a geometric size vision measurement algorithm based on SURF and CSS is proposed. The binocular camera
is used to collect the images of the arc-shaped groove. In order to achieve the image registration, high—quality matching sets are fil-
tered from the original features of the images and detected by SURF algorithm. The integral arc-shaped groove image is fused with
the fading in and out algorithm. Then, its contour curves are segmented with corners and detected by improved CSS algorithm, and
then, the geometric size is measured. The research results indicate that the proposed method is used to measure its width and
length. The measurement error of its width is less than 2%, and the measurement error of its length is less than 1%. The average
processing time of using the SURF image stitching algorithm is about 2.50 ms and the average processing time of using the improved
CSS corner detection algorithm is about 0.30 ms. It meets the requirement of the real-time accuracy of the arc-shaped groove meas-
urement.
Keywords ; arc-shaped groove; speeded-up robust features; curvature scale space; image stitching; corner detection; vision
measurement
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