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Study on coordinate transformation between a robot and

a tracker based on three-dimensional straight-line fitting
LIU Rui , ZHANG Enzheng, L1 Ziwen, LI Xirui , FANG Xiujun, ZHAI Bin
(Precision Measurement Laboratory, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to reduce the influence of measurement gross error data on the accuracy of
coordinate transformation in industrial robotcalibration, a method of coordinate transformation between a
robot and a tracker based on three-dimensional straight-line fitting was proposed. The three orthogonal
linear trajectories planned in the robot spacewere measured using a laser tracker to obtain the measurement
data set, and the reference straight line was obtained based on the Least-square fitting. By judging the
relationship between the distance between each data point and the reference straight line and the set
distance threshold, the gross error data wasfiltered out and the coordinate transformation datawas
optimized, thereby improving the coordinate system conversion accuracy. By virtue of this method, the
coordinate transformation software was designed and the coordinate transformation verification
experimental device was established to conduct related experiments. The results show that, compared with
the coordinate transformation method based on random points, the single-point transformation accuracy of
the coordinate system obtained by the method proposed in this study is improved by more than 29% , and
the integrated root mean square error is reduced by more than 17%. The coordinate transformation method

can effectively improve the accuracy of coordinate transformation and meet relevant requirements in
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