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Perceived Magnitude Function of Friction
Rendered by Dahl’ s Model
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Abstract: We evaluated the effects of parameters of Dahl’s friction model on human friction perception via

a perception experiment using a 3-DoF force-feedback device. The experimental results indicated that the

maximum magnitude of the frictional force have a critical effect in friction perception. We also derived a

psychophysical model for human friction perception using the experimental results. The model fits to an

exponential function very well (R?=0.956), confirms the Stevens’s Power Law.
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[Table 1] The values of parameters for rendering friction

2020 8 17 -8 19

80

My =39.2(F, +0.0253)7%°
RZ=0956 g

8

0.5

40 <

M R

s'/g

4]
0.0

1.0 5.

.
[Fig. 1] Perceived magnitude of friction My (y) vs. maximum
(x) in Dahl’s friction model. Circles:
average My for each combination of zy,qy and zyqyi0-

frictional force F;,

[Table 2] Results of 3-way ANOVA on the experimental results.
*: statistically significant.

Source F(d.f1,d£2) P n?

Zmax F(5,90)=20.08 <0.001* | 0.003
Fn F(5,90)=34.25 <0.001* | 0.496**

Zratio F(3, 54)=2247 <0001* | 0.003
Zmar * B | F(20,360)=4433 | <0.001* | 0.004
Zmax * Zratio | F(15,270)=2767 | <0.001* | 0.001
Fp: Zyato | F(15,270)=8282 | <0.001* | 0.006
Zomax: F: Zratio | F(60,1080)=1587 | 0.00354 | 0.003

Zmax Fn Zratio
0.00003, 0.0001, 0.0003, 0.05,0.1,0.2,04, 1.1,14,
0.001, 0.003, 0.01 1,15 1.7,2.0
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