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The External Calibration Algorithm for Plane Laser-Scanning

Machanism Based on Vertical Constraint

XIONG Feng' LIU Cheng-Ju'! CHEN Qi-Jun'

Abstract In order to solve the defect of inaccurate feature matching in the artificial feature point calibration meth-
od, a new algorithm for the external parameter calibration using the vertical constraint of line feature for the plane
laser-scanning machanism of high precision two-axis transmission is proposed in this article. Moreover, in this al-
gorithm, in order to simplify the process of establishing the calibration equation and avoid calculating the redund-
ant intermediate quantity unrelated to the calibration target, a method for quickly determining the parameters of
the calibration equation is proposed. Firstly, the scan result is converted to the same coordinate system according to
the standard value of the parameter to be calibrated to form a point cloud, and then the line features are extracted;
then the external parameter equation is established according to the vertical constraint of the line feature, and the
parameters of the equation is calculated according to the conversion between the measured value and the actual
value of the line feature; finally, the equations obtained from the multiple measurements are transformed into op-
timization problems, and the numerical solution of the external parameters is obtained. In the contrast experiment,
the algorithm performs better than the feature point based calibration method.
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Fig.1 Laser and plane scaning mechanism
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Table 1  Measurement results
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