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Characteristic Identification of Unknown Load Controlled by Space
Manipulator Based on Tactile
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2. Shanghai Key Laboratory of Aerospace Intelligent Control Technology, Shanghai 201109, China)

Abstract : In order to accurately identify the load parameters online, a method is proposed, in which the tactile sensor
information of an end-effector is used to identify the characteristic parameters of an unknown load. The method is based on
the Newton-Euler equations and using the normalized least mean square error method adaptive filtering. The software of
MATLAB/Simulink and ADAMS is used to build the unknown load parameters identification simulation platform in order to
verify the algorithm. The actuating mechanism of the simulation platform includes a multi-DOF space manipulator and an
end-effector with two claws. The manipulator arm joints have torque sensors. The inner end of the claws for the end-effector
each has a tactile sensor, whose data is used to obtain the characteristic parameters. The simulation shows that the
identification error is less 2% with the white noise whose values reach to 1% of the excitation signal ranges.
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Fig.1 Spacecraft body-space manipulator-

unknown load system
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Table 1 D-H parameters of space manipulator

ST 6/rad a/m d/m o/rad

1 0 0 0.089159 w2

2 0 —-0.42500 0 0
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6 0 0 0.08230 0
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Table 2 Identification results

eS8 PRpR(E  BHAME(290 ~300 ) R22/%
my/kg 100. 00 101. 60 1.60
ay,/m 0.50 0.51 2.00
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