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Simultaneous calibration for the structured light intrinsic

parameters and hand-eye relation of robot

XIE Ze-xiao ,MU Nan,CHI Shu-kai, CHEN Wen-zhu
(Engineering College ,Ocean University of China,Qingdao 266100, China)

Abstract: In order to realize rapid online measurement of complex workpiece, a robotic flexible optical measurement
system based on structured light is established. A simultaneous calibration method for the intrinsic parameters of struc-
tured light sensor and hand-eye relation of robot is proposed. In the calibration process,a planar target is fixed as ref-
erence substance in the robot workspace. The robot end-effector is accurately controlled to perform translational mo-
tions and pose-changed motions, and the camera captures the image of the planar target in different poses. The intrinsic
parameters of the structured light sensor and hand-eye rotation matrix are calibrated simultaneously by the translational
motions. The camera intrinsic parameters and the hand-eye translation vector are calibrated simultaneously by the
pose-changed motions. Considering the error propagation between the orientation and position calibration ,the hand-eye
relationship is further optimized. Scanning experiments are carried out for a standard sphere and a complex work-
piece. The results show that the calibration method is simple, efficient and has high accuracy,and it is well suitable for
the calibration work of on-line measurement system in industrial scenes.
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Fig. 1 Mathematical model of the structured light sensor
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Fig. 2 The measurement system with its

coordinate system assignment
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Fig. 3 The image of target
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