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ABSTRACT 
 

The haptic perception of materials is one of the key 

elements of everyday life in which friction plays an important 

role [1]. The structure of surfaces leads to a spatial and 

temporal modulation of friction forces and thus of strain in the 

skin which is sensed by our nervous system. Friction dynamics 

are of particular importance for the perception of structures 

which are small on the scale of finger ridges and of the 

characteristic distance between nerve endings. Here we report 

on experiments addressing the relation between fingertip 

friction and tactile perception for manufactured samples which 

have a well-defined surface microstructure. 

For the first study, we have manufactured elastomer 

samples with a fibrillar surface structure. Hexagonal arrays of 

fibrils with 400 µm diameter and a varying height where 

produced by replica molding of different elastomer materials 

[2]. We found that fingertip friction decreases with increasing 

elastic modulus of the material, but depends only weakly on the 

fibril height. Study participants were asked to rate the similarity 

between samples as perceived by tactile exploration. 

Differences in both the fibril height and the elastic modulus 

were perceived by the participants through sliding contact with 

the fingertip. Multidimensional scaling analysis allowed to 

construct a map of perceived tactile distances between the 

samples. One dimension of this map was found to correlate 

with the bending stiffness of the fibrils (see Fig. 1), which will 

be discussed as a feature in tactile perception. 

 

 

Fig.1: Results for an experiment on the tactile perception of 

micro-structured fibrillar surfaces, which were explored by 

sliding the fingertip over the surface. One perceptional 

dimension was found to correlate with the bending stiffness of 

the fibrils. 

For the second study, randomly rough samples with a well-

defined roughness spectrum were defined by a computer code 

[3] and produced by 3D printing. We will present first results 

for the relation between the roughness spectrum and fingertip 

friction, and discuss the role of roughness in the perception of 

similarity between the samples. 
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