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Method and Experiment of Configuration Optimization for Manipulator
Stiffness Identification Based on Simulated Annealing Algorithm

JIANG Xuejie' FANG Lijin®
(1. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China
2. Faculty of Robot Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract; Positioning accuracy is of great significance for industrial applications. Nevertheless, in actual
machining operations, deformation will generate on the end-effector of industrial manipulators under
external loads due to the flexibility of actuated joints. In industrial environment, the stiffness
identification accuracy of serial manipulators is affected by various measurement errors. However, there is
little research on dealing with the inevitable error perturbation. An optimization method and experimental
design were proposed for measurement configuration of manipulator stiffness identification. Firstly,
' (A) was adopted as the evaluation criterion of measurement configuration considering
comprehensively the influence of manipulator posture and wrench on stiffness identification. On this
basis, optimal configurations based on k,' (A) were obtained by the appropriate simulated annealing
algorithm. The optimized loading was achieved on the basis of the designed multi-directional loading
setup. The experimental results showed that compared with the typical evaluation criterion «,' (J), the
optimal configurations based on k,' (A) can better overcome the impact of various measurement errors.
After displacement compensation, the end position accuracy was increased by 29.59% , and the
maximum end position error was reduced by 32.71% compared with the typical criterion set. The
proposed method can be subsequently applied to the stiffness identification of serial manipulators in
industrial environment.
Key words: stiffness identification; simulated annealing algorithm; measurement configuration

optimization ; multi-direction loading
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Tab.2 Optimization identification configurations based on ;' (A) and «,' (J)
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Tab.3 Stiffness identification results of x,' (A) and

K;I (J) sets N-mm/rad
P _ R AL .
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Fig.4 Comparison of end position compensation results of ;' (A) and k' (J) set
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