
  

 

roprioception is a critical component of closed-loop motor control with sensory information being used to dynamically 

adjust and correct movement. We mapped brain responses in healthy adults to proprioceptive stimulation at different 

steady state frequencies. A haptic robotic device generated small, recurrent force pulses producing displacements of 

approximately 1 cm of the subject’s index finger. Four stimulation frequencies were used: 2 Hz, 3 Hz, 5 Hz and 7 Hz. High 

resolution 64 channel EEG was simultaneously recorded, and proprioceptive steady state evoked potentials (PSSEPs) were 

analyzed by computing the power spectrum. We are finding a consistently tight mapping between proprioceptive input 

frequencies and evoked cortical responses. A peak at the fundamental frequency of stimulation was observed with a 

frequency resolution of less than 0.01 Hz. The observable range for PSSEPs appears to be between 2-7 Hz, with lower 

frequencies having a greater power. We also observed harmonics in the power spectrum, showing non-linear characteristics 

in the frequency mapping.  
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Fig 2. Topographic map plots of the FFT spectrum at the 

input force frequency with the baseline power subtracted. 

Red denotes the highest power, green denotes zero power, 

and blue denotes a negative value that indicates the baseline 

power is greater than the trial average power. Notice at 

frequencies 2, 3, and 5 Hz the location of the hot spot over 

contralateral somatosensory regions. Localization at 7Hz 

region is not as consistent across subjects as in the other trial 

frequencies. 

Fig 1. Plots of the FFT spectrum (3 trials concatenated) for each 

subject (columns) with all channels (colors) superimposed on top of 

each other. The first row represents baseline data collected with no 

force input from the robot. Rows 2-5 represent force inputs at 

frequencies of 2,3,5 and 7 Hz. Notice peaks in the FFT spectrum at 

the input frequency as well as higher harmonic peaks.  All trials 

except for subject 1 3Hz trial are significant p<0.05. Moreover all 

subject 2 trials (middle column) are significant with p<0.01 

 


