
Spindle model



Simulation of spindle model





Simulation with gamma-activation



Error detection



Stimulation & stiffness

10Hz

30Hz



Step response
Stim: 0.1Nm

Stiffness ~0.01Nm/deg

Stiffness ~0.02Nm/deg



Polit & Bizzi 1979



Various experiments

• Polit & Bizzi (described)

• Mussa-Ivandi & Bizzi

– Spinal cord stimulation

– Primitives?

• Graziano

– Cortical stimulation

– Primitives?









Three-burst pattern









Adaptation, 250 trials per group

After effect



Example of EMG activity



Equilibrium point hypothesis?

• Think of a changing activation as the 
movement of the equilibrium configuration of 
the limb

• Ok for slow movements, but what happens 
when moving fast

– Dynamical effects

– See the three-burst control

• Is there more?



Lackner & DiZio: internal model



Spinal control (model)






