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Cross Laser Stripes Center Location Algorithm Based on Statistical

Characteristics of Projection and K-Means Clustering Algorithm
MIAO Jiazhuang s HU Xuziao s WU Fei fan s LAN Guoging » WU Yuecheng
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: Laser triangulation which has a core issue of laser spot center location is widely applied in
rolling steel flatness detection system. To overcome droplet interference in shape measurement of wet
flattened steel plate and ensure the accuracy and robustness of laser spot center location, a cross laser
stripes center location algorithm is proposed. The proposed method is to collect the projection values of all
cross laser stripe pixels in different directions (project direction is uniformly distributed from 0 to = in the
positive direction of the X axis of the image coordinate) ; then determine the projection value edge of laser
stripe with K-means clustering algorithm by constructing frequency histogram; and lastly obtain the
coordinate of cross laser stripes center via coordinate transformation between two coordinate system.
Comparison of accuracy and robustness between the proposed method and linear fitting algorithm in cross
laser stripes center location before and after droplet interference was made via computer simulation and
experiment. The results show that the repeated center location results with the proposed method under the
droplet interference are reliable, and the confidence ellipse area of a confidence coefficient of 99% is
roughly equivalent to 2% of the three point laser center location methods on average. Hence, the proposed
method is useful to locate the center of cross laser stripes accurately under the interference of droplet, and
make cross laser achieve a better repeated location accuracy than point laser does.

Key words: cross laser stripes; statistical characteristics of projection; K-means clustering algorithm;

robustness; center location
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