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Back in 2017 and 2018 a study was published on the use of Persson’s friction model to predict the 
coefficient of friction (COF) measured using the British Pendulum from surface texture.
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Persson’s friction model includes the hysteresis and adhesion components 

The model is in essence a contact model that accounts for surface texture 
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A new view on micro and macro texture.

This model can calculate the COF of a 
simple sliding rubber block in dry conditions. 
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The findings were promising from multiple data sets. 
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Collected Texture, DFT, and LWST (Smooth and Ribbed)

DATA COLLECTION AT ICART



TEXTURE DATA



SPECTRAL CONTENT (PSD)  



SPECTRAL CONTENT (W.E.)  
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MPD did not show a clear trend with LWST measured using smooth tire.

SMOOTH LWST MEASUREMENTS VS MPD



LWST measurements using smooth tire were modeled very well using wavelets energy.

SMOOTH LWST AND W.E. (30 MPH)

R2 = 84% R2 = 82%



LWST measurements using smooth tire were modeled very well using wavelets energy.

SMOOTH LWST AND W.E. (40 MPH)

R2 = 90% R2 = 90%



LWST measurements using smooth tire were modeled very well using wavelets energy.

SMOOTH LWST AND W.E. (50 MPH)

R2 = 82% R2 = 83%



MPD did not show a clear trend with LWST measured using ribbed tire.

RIBBED LWST MEASUREMENTS VS MPD



LWST measurements using ribbed tire were modeled very well using wavelets energy.

RIBBED LWST AND W.E. (30 MPH)

R2 = 84% R2 = 81%



LWST measurements using ribbed tire were modeled very well using wavelets energy.

RIBBED LWST AND W.E. (40 MPH)

R2 = 70% R2 = 86%

Note the tight data range 



LWST measurements using ribbed tire were modeled very well using wavelets energy.

RIBBED LWST AND W.E. (50 MPH)

R2 = 61% R2 = 54%
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We are going back to the fundamentals to derive a Pareto-analytical solution.

WAVEBANDS CONTRIBUTION 



We are evaluating the impact of speed on SN values we have initial findings and waiting for 
the second season of testing.

IMPACT OF SPEED 



We are building a model to describe the SN at different slip ratios.

WAVELETS AND SLIP RATIO

R2 = 87% R2 = 84%



• PSD and wavelets analysis provides more information about texture, and it is a representation 
of the full surface rather than capturing peak points only.

• The use of wavelets proved to be very effective in predicting different friction coefficients and 
skid number values for a wide range of devices and conditions.

• Different surfaces have different speed trends which is believed to be directly affected by 
texture.
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