Admittance Control Design for a Basic Mass Spring Damper System               CIS2/P1/WSE/LCSR		

Closed Loop Transfer Functions and Control Systems:

From 	“Towards Collaborative Drilling with a Cobot Using Admittance Controller” 
Aydin et al (2020)
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Figure 1 Basic Admittance Control System for Cobot [1]
Resultant Transfer Function:
		Eq 1


From 	“Admittance control for physical human–robot interaction” 
Stienen et al (2020)
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Figure 2 Basic Admittance Control System for Feedforward and Plant Linearization [2]
Resultant Transfer Function:

Eq 2



Feedback Control System for Velocity Control of Basic Mass Spring Damper:
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Figure 3 Admittance Control System for Feedback Controller
Resultant Transfer Function:

Eq 3
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Figure 4 Admittance Control System for a Feedback Controller with Feedforward and Plant Linearization
Resultant Transfer Function:

Eq 4



Notation Unified For Transfer Functions:

















Open Loop Transfer functions for the Controller in figure 3 (fb) and the controller in figure 4 (ff) for mass spring damper systems.



  Eq 5

   Eq 6




Stability identification Methods: 

Aydin et al. : Closed Loop Poles of T(s) with root locus

Stienen et al. : Open Loop Phase of  




Stienen et al. form applied to the Controller in figure 3 (fb) and the controller in figure 4 (ff) for mass spring damper systems.

Mass Spring Damper Systems:

Values for m, b, and k used here: 	M = 10; 	b = 5;		 k = 1;
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Description automatically generated with medium confidence]





Key Terms/Abbreviations:

ff – feedforward with feedback and linearization
fb – feedback alone
MSD – Mass spring underdamped system
MSCD – Mass spring critically damped system
MSUD – Mass spring undamped system
MSOD – Mass spring overdamped system
MD – Mass damper only system
M – Mass only system
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Normalized Stability Results: Feedback with Feedforward and Linearization
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Appendix A






   Position

   Position derivative -> Velocity

   Velocity no stiffness
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