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Kinematic Model and Parameter Calibration for Flexible
Articulated Coordinate Measuring Arm

HUANG Kui, MO Jianhua, YU Lihua, ZHONG Kai, ZHAN Chengcheng, SHI Yusheng

(State Key Laboratory of Material Processing and Die &. Mould Technology, Huazhong
University of Science and Technology, Wuhan 430074, China)

Abstract: A kinematic model involving 6 degrees of freedom (DOF) parameters is established by
the local product of exponentials formula, where the impact of the error of Y axis translation and
rotation on measurement accuracy are considered make up incompleteness in D-H model. The
standard deviation of the single-point repeatability is regarded as an objective function. To opti-
mize the objective function and calibrate actual kinematic parameters, an improved particle swarm
optimization (PSO) algorithm is proposed based on simulated annealing, where calculation errors
are avoided from the derivation and inversion procedures in the traditional calibration method
based on the least square method by global optimization. The experimental results show that the
present kinematic model and calibration method enable to significantly improve the repeatability
precision of X, Y, Z axis up to 95.91%, 96.42% and 96.10%, respectively.

Keywords: flexible articulated coordinate measuring arm; parameter calibration; local product-of-

exponential; particle swarm optimization
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