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Design of observers for the shaft torque of automatic transmission system

using extended kalman filter
Kyoungseok Han" - Seibum Choi®

» Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology, 373-1 Guseong-dong,
Yuseong-gu, daejeon 305-701, Republic of Korea

Abstract : Ride quality of vehicles is very closely concerned with smooth clutch control and it has been improved by accurate
estimation of clutch torque or output shaft torque. Unfortunately, Torque sensors or high precision encoders for rotating shafts
are seldom used in production cars because of their costs, maintenances and installations. So, it is required to estimate drive
shaft torque with accessible values such as wheel rotate speed, engine rotate speed. In this paper, Extended Kalman Filter(EKF)
is used to estimate shaft torque because of applicable to nonlinear systems and characteristics of its robustness to model
uncertainties. Well known driveline model was used to construct observers and then observers are validated with Carsim and
Matlab/Simulink which is well known as a vehicle dynamic simulator.

Key words : Extended kalman filter(37 73t ZE]), Drive shaft torque(7-§ E71), Torque observer(E3 #Z7]),
Driveline model(77-5 7] =2), Wheel dynamics(Z 5% 3h

Nomenclature m;, commanded fuel, kg
o normalized throttle angle, 0~1
7; pit engine/pump/turbine torque, Nm Ty effective radius of wheel, 0.33m
C(q) capacity factor Krr rolling resistance coefficient, 0.004
T; (9)  torque ratio . L .
I current transmission gear ratio,
T, sampling time, 0.001sec (3.538/2.06/1.404/1/0713/.582)
m, intake manifold air mass, kg i 5 final gear ratio, 4.1
o carrier inertia, kgm2
* %74 4], E-mail: hks8804@kaist.ac kr. (0.037/0.037/0.042/0.04/0.04/0.04)
M vehicle mass, 1370kg
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air density, 1.206kg/m3
aerodynamics friction coeffcient, 0.28
vehicle frontal area, 2.51m2

spring stifthess, 80Nm/deg.
torsional damping, 0.8Nms/deg
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Fig. 1 Static engine map
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Fig. 5 Torsional compliance of driveline
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