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Deformable Behavior Genearation of a Manipulator Using Standard Linear Solid Model
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In this study, passive dynamic control of a manipulator is designed and realized. The control

strategy is based on the idea that the shift in position and posture of an end effector attributable

to an external force is regarded as deformation of the robot. The standard linear solid (SLS)

model is used to generate the deformable behavior, which describes the combination of plastic

and elastic deformation. In addition, the relation between the SLS model and Maxwell/Voigt

models are analyzed. Physical simulations with a robotic arm are executed to validate and

analyze the proposed control law.
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Fig.1 Concept of this research
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Fig.2 Standard linear solid model
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Fig.3 Perfectly parallel expression of the SLS model
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Fig.5 Connecting condition for the limiting values
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Table 1 Values of the impedance parameters

2-DOF arm
m [kg] | ma [kg] | e1 [Ns/m] | co [Ns/m]
1.0 0.80 10.0 10.0
Desired impedance
o ke | ca [Ns/m] | kq [N/m] | Foq [N/m]
2.0 4.0 50.0 10.0
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(a) Constant external force (b) Elimination of the external force at 2.0 s

Fig.6 Simulation results for external force
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