
  
 

Background 
A human-like electronic skin for  
physical contact handling is an  
essential component of autonomous  
systems which still lack tactile  
sensors that can cover large and curved surfaces of robots.  
This invention introduces a special piezoresistive laminate 
design, electrodes arrangement, current injection and voltage 
measurement strategy and reconstruction process in order to 
estimate both surface normal contact sensing and lateral strain 
sensing simultaneously. We offer a tactile sensor that can 
measure contact pressure and out-of-plane bending itself. 
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Technology 
The first layer of the laminate is a piezoresistive layer that is sensitive to lateral strain, which includes more 
conductive distributed electrodes, made of possibly conductive fabric, ink or intrinsically conductive polymers.  
The spacing layer in between has a very low conductivity itself but becomes conductive and connects the two 
layers under compressive pressure. The third layer is an electrode layer with high conductivity. All the 
electrodes, including the distributed electrodes on the piezoresistive layer and the electrode layer, are 
connected to the electronic circuits for current injection and voltage measurement using a multiplexer. 

 

 
 

For contact sensing, a current source (+I, -I) is connected to one of the electrodes on the piezoresistive layer 
and the electrode layer. Only when there is a contact, the spacer layer electrically connects the two layers 
forming electrical potentials around the conductive medium. The electrical potentials are measured from the 
distributed electrodes on the piezoresistive layer. For lateral sensing, the current source is connected to two 
electrodes in the piezoresistive layer and the electrical potentials change according to resistance changes.  
 
A resistance reconstruction method calculates resistance distribution of the continuum medium when injected 
currents and corresponding voltages are known. Two linear mapping functions for contact and lateral sensing 
are computed by perturbating the forward operator that is modeled with approximate resistance network model. 
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