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State Estimation and Dynamic Model Identification

of Flexible Manipulators based on Time-Series Sensor Information

Tsuneo Yoshikawa*!, Katsuya Kanaoka*! and Atsuharu Ohta*!*2

In this paper, we propose a method to estimate state variables based on time-series sensor information of flexible

manipulator motion. It is also possible to identify dynamic model parameters of flexible manipulator based on the

time-series sensor information. We have proposed two schemes for this identification, namely, driving torque error

manimization and state variables error minimization. Characteristics of these two schemes are studied. Effectiveness

of the proposed methods is verified by some experiments.

Key Words: Flexible Manipulator, State Estimation, Model Identification, Link Shape Function, Virtual Joint

Model
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Fig.1 Flexible manipulator
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Fig.6 Position measurements of the markers on the flexible link

Table 1 Identified parameters (torque error)

(a) virtual rigid links (b) virtual passive joints

link | length
i l; [m] joint | spring const. | damping coeff.
0 0.1287 j K; [N-m/rad] | D; [N-m-s/rad]
1 0.5066 1 6.807 1.000 x 10~6
2 0.3647 2 7.385 7.252 x 1074
Total | 1.0000

Table 2 Identified parameters (state error)

(a) virtual rigid links (b) virtual passive joints

link | length
i l; [m] joint | spring const. | damping coeff.
0 0.0723 j K; [N-m/rad] | D; [N-m-s/rad]
1 0.5073 1 8.955 1.000 x 10~°
2 0.4203 2 5.739 1.000 x 10~
Total | 1.0000
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Fig.7 State estimation from experimental data

Table 3 Comparison of natural frequencies

1st [Hz] | 2nd [Hz]
real flexible beam 1.25 7.25
virtual joint model (torque error) 1.30 9.54
virtual joint model (state error) 1.32 7.48
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