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Abstract : This paper includes real-time tractive force estimation method using standard vehicle sensors such as wheel
speed, brake pressure, throttle position, engine speed, and transmission carrier speed sensor. Engine map, torque
converter lookup table, shaft torque observer, and brake gain adaptation method are used to estimate the tractive force.
To verify this estimator, measurement which uses strain-based brake torque sensor and estimation results are presented.
All results was performed using a real vehicle in a real-time.
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Nomenclature w  : wheel
Kg :brake gain, m’ cr :transmission carrier
F. : tractive force, N
Fq :drag force, N 1. A 2
F; :rolling resistance, N
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: vehicle mass, kg

w : wheel speed, rad/s

Subscripts
§j  :i(l:front, 2:rear), j(1:left, 2:right)
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Fig. 1 Brake torque vs. wheel caliper pressure
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Fig. 2 Brake gain change
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Fig. 8 Turbine and shaft torque

Wheel Caliper

-— Brake Pad

Strain Guage

Fig. 9 Strain-based brake torque sensor

33 £37I9 M5 AE

glolol d 4718 BF 37| Aske] Fig. 95} 2
o] =E#2) Alo) et Belol2 Ea MM E <
& opibee] Belol= A= st eholo] Aolol B3
alqich. Eolof ol SRS Te & 4 (14), (15)
o o] AHE ol S5}l HlAS] HE5 ol
B 722 T 5 Aok of W A 1Y P
AEE AA(@) D AT $F YR ol ste] 4
(167} 2o] SulAo) A§3H= Bholo] W 242
T84 gtk

218 SZASAIAHS=R2E H1IA H3E, 2003

Karl Hedrick

3000
— Estimated
— Measured

2000

-1000 \
-3000
[ 2 4 6 8 10 12 14 16

Time (seconds)
Fig. 10 Tractive force of a front tire

Tractive force of a front tire (N}
o
ppocnre =]
=

3000
—— Estimated
s ~ Measured
Z 2000
e
5 1000
e
©
k-1 0
§ ;’
L
f>_’ -1000 'J i
©
T
= 2000
-3000

2 4 6 8 10 12 14 16
Time (seconds)

Fig. 11 Tractive force of a rear tire
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