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Kinematic calibration and experimental study

of a modular six-DOF robot

Wang Dianjun *, Wang Chaoxing™ , Chen Ya* , PengWenxiang” , Guan Siyu”

( " College of Mechanical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617 )

( ™ College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 )
Abstract

A laser tracker and a direct calibration method were applied to the kinematic calibration and experimental
study of an indepently developed light load robot with six DOF (degree of freedom). The D-H method was used to
construct the robot’ s coordinate system of connecting rod and kinematic model, and its error model was established
by using the method of differential transformation. The end position of the robot was measured by the laser tracker,
and the measured value was compared to that obtained through the kinematic model to verify the correctness of the
error model. Then, the error of the robot’ s connecting rod parameter error calculated by the error model was modi-
fied in the robot’ s control system software. Finally, the robot’ s joint angle gap error was measured by the laser
tracker, and the error value was transformed into the pulse number for compensation by software. The experiment
on robot kinematic calibration shows that the absolute positioning error can be significantly reduced through the
compensation of connecting rod parameter and the error compensation of the rotation angle of joint clearance with
the laser tracker. The absolute positioning error was reduced by 69.6% and the location accuracy was significantly
improved.

Key words: modular six-DOF robot, kinematic calibration, laser tracker, error model, location accuracy
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