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New Calibration Method of Six-Axis Force Sensor Based on Stewart Platform

LI Hai-bin, SUI Chun-ping , WANG Hong-guang , GAO Li-fu, ZHAO Ming-yang , GONG Hai-li

(Shengyang Institute of Automation Chinese Academy of Sciences, Shengyang 110016, China)

Abstract: Owing to the excellent characteristic of compact structure, high stiffness and wide-ranged meas-
urement, the six-axis force sensor based on the stewart platform gets its widely application in many re-
search areas such as industrial robot and spacecraft’s docking process. The realization of high-precision
measurement for the sensor bears a key problem of calibration method. Since the six-axis force sensor
based on the platform of STEWART has complexity as a nonlinear system, its performance is decreased
for the calibration error introduced when the traditional methods of calibration are adopted. This paper an-
alyses the essentiality of calibration, which is a process of determining the mapping function from measure
space to theory space. The undetermined function can be approximated, based on the function approxima-
tion theory, with some simple functions such as polynomial or piecewise polynomial when the function val-
ues are known on the defined point set. Based on the analysis above, the paper proposed a novel multi-
point linear calibration algorithm. The algorithm, adopting the one order linear function as piecewise poly-
nomial, determines the mapping function of the six-axis force sensor from measure space to theory space by
treating the measure values as function variable and actual loaded values as the corresponding function val-
ues. The experiment results demonstrate that the proposed method of calibration can improve the precision
in measurement and be realized in real-time, so the algorithm is practical in the practice application of
measurement.
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