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Development of Road Friction Coefficient Estimation Logic
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ABSTRACT

The improvement of vehicle stability assist (VSA)
and other such forms of vehicle dynamics control
requires techniques for estimating the road friction
coefficient accurately and in real-time. The present
research integrated non-linear tire characteristics data
with vehicle side slip angle estimation logic to develop
a new estimation logic that is more accurate and has
greater response than the conventional logic. The
estimation accuracy of this logic was further verified in
tests with actual vehicles, thus demonstrating the validity
of the developed logic.
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Fig. 1 Tire force characteristic and vehicle dynamics
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Fig. 2 Vehicle dynamics control
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Fig. 3 Primitive slip estimation for ABS and TCS
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Fig. 4 OS/US estimation for handling control system
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Fig. 5 Estimation of the tire gripping force
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Fig. 8 4WD vehicle test data on dry winding course

0 1320



gbobobobooooooon

O00OFg. 800000000 DOOOOOOOFg.90O0OO
oooo0o0dpDO0OO0O0D00OO0OOOFg. 100000000
ggooddooooopOOOpDbOOODOODOOOOO

goooooo

gbobobobobobooop0bOb0O0OpOoOOO
gboboooooooboobobobobpbOb0Oonon

gbobooooboobobobooo

O0MFig.8 DOOODODOODOOOOOD
ddupooooboooboboboobobbobbDobDbDbD
g0 ooooo
gobobooobbooobobbooobboobboo
ooooooopoOOoOoOoOOoOooOoOoOoOoOd
g booobooooooo

Slalom test (Low )

gpood
—— Longitudinal acceleration
| —— Steer angle I —— Vehicle side slip angle 8
200 5 €8
— o =
=) {r\l E=E¢]
3 100 h-ft 25 8 ©
2 o <
& _ﬂ J \bj\ kt K, g o
g 0 Pttt e w= 0 8 5
ol W J,.54
2 -100 A 2535 @
n (" _cg” g
- - c <
200 5 10 15 20 5% § 8
Time (sec)
—— Estimated road friction coefficientl | —— Vehicle velocity I
< 60 =
5 1P 50 €
-E‘_ H‘ﬁﬁ VSA control =
o€ 08 s sty 40 >
S0 XY VSA control =
83 o6 ; : 1.""'LVS/! control =2 i, 30 8
<5 Ja SN W °
£8 04 A Lokl
et 5 >
E o2 10 =
& >
00 5 10 15 20 25o
Time (sec)

Fig. 9 4WD vehicle test data on low p slalom course
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