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Abstract Keywords
A disturbance Kalman filter external force estimation method based on time delay estimation is manipulator;
proposed to address the problems of model error and system disturbance in the end force estimation external force estimation;
of the manipulator. In the case of no extra force sensor, the time delay estimation method is used time delay estimation;
to design an estimator that does not require an accurate dynamic model through the measurement of disturbance Kalman filter

the drive motor current. The external force is then taken as the state variable to observe the uncer-
tainty and disturbance of the system. A disturbance Kalman filter is designed considering the dy-
namics of the manipulator and the disturbance dynamics to estimate the external force on the end of
the manipulator. The effectiveness of this method is verified by Matlab simulation software. Results
show that the proposed estimation method has good robustness for the system with measurement

noise, model error, and uncertainty disturbance.
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Fig.1 Motor drive single link structure diagram
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Fig.2  Flow chart of perturbed Kalman filter algorithm
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Tab.2 The model parameters of the manipulator

ST KEE - B F%‘F‘? ISR L6 SR 2 i i
/m /kg EX4 /m /(kg-m”)
1 0.45 4.40 0.5 0.30 0.110
2 0.30 2.30 0.4 0.15 0.250
3 0.15 1.70 0.3 0.10 0.230
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Tab.3 The model parameters of the manipulatorr

24 HH 24 HH
a, 1.40 ag -13.29
a, 1.37 a, -7.53
a, -1.64 ag 7.36
a, 0.60 a, 2.87
as 0.97 @, 4.08
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Fig.4 Simulation flow chart of external force estimation
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Tab.4  Estimated errors
a2 WEATI /% RMSE
1 2.52 0.261
2 3.75 0.348
3 3.63 0.304
4 4.27 0.445
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