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Abstract :

This paper describes a fault detection and fault handling algorithm to be used in a longitudinal vehicle

cruise control systems. The fault diagnosis system consists of two structures to generate proper residuals and to find that
which component has a fault. A systematic design of the fault diagnosis system using model-based techniques is
presented. A linear observer is used to create a set of signals sensitive to faults in a radar sensor. The fault handling
system consists of two structures to compensate for faults and degraded system performance. Simulation results show
that the algorithm is effective for a fault diagnosis and handling in a longitudinal vehicle cruise control system.
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Nomenclature

& : throttle angle(degree)

a :acceleration(m/s”)

¢, :clearance between vehicles

4 : differential pressure(pa)

R :residual
R ; @ i-th gear ratio
T ., net engine torque

T, :pump torque

v, :forward vehicle speed
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: Fault diagnosis(22 %% ¢1), Residual( 2] #] 7<), Vehicle cruise control system(x} &

FaAo] A2

v, :relative vehicle speed
v, :subject vehicle speed

x  :position of a vehicle
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Fig. 1 Fault tolerant control structure
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Fig. 2 Fault tolerant control structure
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Table 2 Fault diagnostics

Wheel speed alotalolololo!L
sensor
Engine speed alelcloloicliolo
sensor
Turbine speed claulgloloic!iol.
sensor
Radar sensor L L|{L|H|L!L|L|L
Throttle position clieloelotalolels
sensor
Accelerometer | L 1 L | L | L | L H|L]|L
Brake pressure clotoetlototlotlale
sensor
Throttleactuator | L | L | L | L | H| H| L | H
Brakeactuator Lt LIHI{HIH

Table 3 Decision of the threshold

Wheel speed sensor 8 km/h
Engine speed sensor 2 rad/sec
Turbine speed sensor 2 rad/sec
Radar sensor 2m
Accelerometer 0.5m/s’
Throttle sensor 1 degree
Brake pressure sensor 6000 [pa]
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Fig. 4 Desired Vehicle speed profile
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