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An online detection method for the flatness of large-sized

steel plates based on dynamic visual calibration

CHENG Ying®,QIN Haosen,Bl Dexue, SHANG Tengda

(Tianjin Key Laboratory of Integrated Design and On-line Monitoring for Light Industry & Food Machinery and Equip-
ment, Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: To eliminate the scanning distortion caused by the non-uniform fluctuation of the roller transmission speed
and the system error introduced by the rollers under long-term load in the dynamic high-precision measurement of the flatness
of large-sized steel plates, a motion compensation detection system based on binocular line laser and non-coded visual mark-
ers was constructed. The core innovation lies in the deployment of non-coded visual marker points on the surface of the steel
plate, integrating sub-pixel corner tracking and real-time speed vector calculation algorithms to achieve high-precision dy-
namic calibration of the steel plate’s movement speed, thereby eliminating the dependence of line scanning on the stability of
mechanical transmission speed. Experiments show that the system's flatness detection error is stable within 0.2mm at a sam-
pling frequency of 5Hz. Through the simulation model of roller wear and experimental verification, even in the extreme con-
dition where the roller deformation reaches 6mm, the measurement error is still <<0.2mm, demonstrating good robustness.
In the processing of three-dimensional point clouds, the least squares method for fitting the reference plane can reduce the fi-
nal measurement error by 20% compared to the principal component analysis method. This method provides a reliable solu-
tion for the dynamic, high-precision, and highly robust online detection of large-sized plates in industrial fields.
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