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Introduction - Friction influences grip
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Johansson & Westling 1984
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Introduction - Traction field
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Johansson & Flanagan 2009



Hypothesis
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Research problem 

How does the lateral traction field 

develops from a normal compression

on a high- or low-friction surface ?
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Model of the finger surface - FDTD
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bone

Finger surface

● Normal force:

Contact by 

penalty method

● Tangential 

force:

Friction using 

Dahl model



Model predictions - Stress profile
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Without friction

● Consistent with 

Hertzian contact
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With friction
● Friction has an effect 

on elements spacing 
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Monnoyer et al. 2016

Model predictions - Ultrasonic click



Imaging of the skin

11

𝞴



Imaging of the skin - with friction
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Imaging of the skin - Results

13

The area of contact increases 

with the normal force in the 3 

conditions.

The higher the friction, the 

higher contact area for a 

given normal force.



Imaging of the skin - Results
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The higher the friction, the 

more the skin is compressed

Lateral strain reaches 20%.



Conclusion & Discussion

- Force is not a necessary cue for 

sensing friction 

- The brain likely uses cues from the 

radial stretch distribution (see Prof. 

Birznieks’ talk)

- Applications in surface haptics and in 

robotics

- Currently exploring the link with 

psychophysics 15
Lin et al., 2018
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