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3D scanning and data registration based on easy plane calibration board
YUAN Cong-cong, ZHANG Zhi-yi*

(College of Information Engineering, Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: To build the structured light 3D scanning system based on triangulation and to realize the data registration of multidi-
mensional scan results, a calibration method based easy plane calibration board was proposed. Naturally, the scanning system’s
pose and position were calibrated using the feature points in plane calibration board. When scanning, the laser plane was solved

and the three-dimensional point-cloud data were obtained using information of the feature points in plane calibration board. Ac-

i}

cording to the features information on the image by moving plane calibration board before and after, the scanning system of exter-
nal parameters, namely translate and rotation matrix, could be obtained to achieve multiple scan data for registration. Experi-
mental results show that the error of the solved plane equation is less than 0. 5% through the geometric projective transformation

at the distance of 45 cm. Each image processing time is less than 60 ms, while the error is less than 1. 15 mm. The results show
that the proposed method is stable, accurate, low-cost, and meets field calibration requirements.
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