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Accuracy Compensation for a Lunar Sampling Manipulator with Elastic
Deformation

CHEN Gang, SUN Fenglei, LI Tong, SHAO Wen

(School of Automation, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract:[L.unar sampling manipulator has large span and a low stiffness. Its links and joints are prone to large
flexible deformation under static external force, which affects the absolute end positioning accuracy of the
manipulator. At the same time, the kinematics error caused by manufacturing assembly error also increases
the difficulty to the improvement of the manipulator’s accuracy. In order to improve the absolute positioning
accuracy of the end, a method for robot kinematics parameter calibration based on elastic error model is
proposed. Firstly, based on the modified Denavit-Hartenberg (MDH) model, the kinematics model and the
geometric error model are established. Secondly, based on the force analysis of the joints and links of the
manipulator, the elastic error model is established to reflect the relation between the elastic error and the end
positioning error of the manipulator. Thirdly, the kinematics error model is developed by combining the
geometric error model with the elastic error model. Finally, a method for kinematic calibration is designed and
kinematic parameters is identified. The experimental results show that the method can effectively improve the
positioning accuracy of the end of the manipulator.
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Tablel MDH parameters of lunar sampling manipulator

Gy BEESH
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Fig.12 Flowchart of algorithm for accuracy compensation
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Table 2 MDH parameters before and after compensation
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Fig.13 Positioning error before and after compensation
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Table 3 Comparison of positioning error in different sit-

uations
=% ZIRTAM 2N
LATE 24 T 5 HiF . .
By W2 2%
X 20.910 0 2.578 3 7.8739
o Y 22.720 0 3.438 3 4.196 4
e KAA /mm
Z 39.540 0 4.345 1 5.949 6
sum 48.964 4 5.5416 6.4815
X 6.164 6 0.684 5 1.130 3
Y 13.330 4 0.957 8 1.7519
- 3446 /mm
Z 21.978 6 1.509 3 2.687 3
sum 27.250 6 2.1358 3.967 3
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