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Abstract : Autonomous vehicles are controlled through the advanced driver assistance system(ADAS) based on
state-of-the-art sensors and improved control theories. For stable lateral control, the control of the electric power
steering(EPS) system is important, and in autonomous driving, steering wheel angle can be controlled in order to maintain
lane or change lane. In addition, many control methods have been proposed based on the importance of EPS systems.
However, there should be a fail-safe function in order to estimate the changes in the system characteristics because a sudden
system fault or exposure to large disturbances can reduce the stability of control. In this paper, the interacting multiple
model(IMM) filter is applied as a fault diagnosis algorithm to increase the reliability of the control. IMM filter can provide
low-delay fault control by correcting the likelihood of multiple models and judging the current system’s failure conditions
through mode probability.

Key words : Autonomous vehicle(X-&5-8) #}-5%}), Electric power steering system(Z A4 Z&F A]2~=]) Fault
diagnosis algorithm(32°gF o ¢-371 2] &), Kalman filter(Z- 5 2 BY), Interacting multiple model(’d % th5 R 2), Parallel
connected interacting multiple model(*8 214 4% th& 2d)

Nomenclature

0, : steering wheel angular position, deg M, : mass of the rack, kg
6,;  :desired steering wheel angular position, deg B, : viscous damping of the rack, N + m/(rad/s)
Wy, : steering wheel angular velocity, deg/s R, : steering column pinion radius, m
0, : motor angular position, deg K, : tire spring rate, N/m
w,, : motor angular velocity, deg/s I, : motor moment of inertia, kg * m’

T, : driver torque, N * m B, : motor shaft viscous damping, N + m/(rad/s)
T, : steering torque, N * m U : motor terminal voltage, V

T, : road reaction torque on the rack and pinion, N * m K : motor torque, voltage constant, N * m/A
J, : steering column moment of inertia, kg * m’ I, : motor current, A
B, : steering column viscous damping, N -+ m/(rad/s) L, : motor inductance, H
K, : steering column stiffness, N + m/rad R, : motor resistance, <
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