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A hierarchical calibration method for heavy-duty robot with stiffness
model and Gaussian process regression model

TANG Ye"™ ™, CHEN Qingyin ™, ZHOU Yaohua™ , LI Yanbiao "
( ¥ College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201)
Abstract

Aiming at the problem of poor absolute positioning accuracy under heavy loads caused by joint compliance of
serial industrial robots, a hierarchical calibration method for heavy-duty industrial robots is proposed. The local
product-of-exponential model is used to calibrate the geometric error of the robot. A non-geometric error calibration
method based on modeling and machine learning is proposed. In this part, the stiffness model of the robot is first
established to calibrate the deformation error, which is a prominent part of the non-geometric error. Then, the re-
sidual error is calibrated with the data-driven Gaussian process regression ( GPR) model. Experimental results show
that this method can effectively improve the absolute positioning accuracy of the robot under load, and the positional
accuracy does not fluctuate obviously with the change of load.

Key words: industrial robot, calibration, product-of-exponential, stiffness modeling, Gaussian process re-

gression (GPR)
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