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Abstract 

Based on previous studies, human motor control system may apply two control strategies, impedance 

control and model based control, for learning motor skills and counteracting environmental instabilities. 

Since interaction among these controllers is not fully studied, the investigation of impedance and model 

based controllers function during learning period seems desirable. In this study a supervisory controller 

was used to coordinate the model based and impedance controllers. Coordinating model based controller 

and impedance controller by using supervisory unit will result in simultaneously adjustment of forward 

motor command and joint stiffness. In order to evaluate performance of the suggested model, it was 

applied to arm reaching movements in the presence of external force fields. Results showed that both 

suitable impedance values and a proper internal model are required to fulfill movements similar to those of 

humans under different circumstances. Research has shown that central nervous system is able to 

purposefully modulate arm impedance to counteract environmental disturbances. This study showed that 

beside this modulation, the maximum motor learning may occur in direction with the least impedance and 

the most kinematic error. It also concluded that confronting abrupt changes in disturbance, the system 

managed to decrease error without learning the new dynamic using previous knowledge by supervisory 

system. A part of this compensation is due to stiffness variations and another part is due to decreasing the 

influence of model based controller. 
 

Keywords: Arm Reaching Movements, Impedance control, Supervisory control, Model based control, 
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