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Vibrotactile Array 

 

 

 

 

 

 

 

(Q1) Do humans optimally integrate sensory information, regardless of the modality it is presented in? 

  

 

 

 

 

 

 

 

 

 

 

(Q2) Is human motor control ‘optimal’ with respect to available sensory feedback? 
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A) An experimental paradigm in which the 

subject must pursue a target by moving a 

cursor. Visual and vibrotactile cues of the 

cursor location are provided. 

B and C) The visual and tactile cues are 

distorted by noise, either spatially or 

temporally. 

D)* Human performance degrades as a 

function of cue variance. Statistically optimal 

(Bayesian) models of cue integration are 

compared to human performance in the task. 

(See [3]) 

 

D E 

E)* We analyse the chosen 

trajectory and compare it to 

computational models of 

temporal integration of 

statistical information. 

*preliminary data 

A) The ‘optimal’ path of thumb and forefinger 

when grasping an object. We model the 

human hand and assign a cost function: cost 

increases with energy expended (excessive 

muscle activity), collision with the target 

object and endpoint kinematic variables, 

using optimal feedback control (see [4])  

B) The trade-off between these cost terms 

results in smooth trajectories with bell 

shaped velocity profiles, similar to healthy 

human behaviour. 

We have developed a vibrotactile array of 

32 vibrating motors, each delivering 32 

levels of vibration intensity. Sampling 

sensors and updating the motors at 

200Hz, we have a high resolution, 

responsive sensory channel for fingertip 

forces and positions. This feedback is 

accessible for experimental manipulations 

unlike our native tactile and 

proprioceptive senses. 




