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Abstract : Important vehicle control systems, such as ESC, MDPS, and ECS, enhance convenience, vehicle stability,
and driver’s safety. These functions work with vehicle sensors that inform motorists of the vehicle’s condition.
Therefore, the failure of the input sensor in each system can affect the functions of the entire system, increasing the risk
of accidents as well as causing inconvenience to the driver. In this paper, a new method in determining and isolating
faulty sensors in a vehicle’s control system was investigated. The proposed method calculated the constraints and the
residuals by applying the model-based fault diagnosis method to the sensors of the chassis system. To solve the
inaccuracies of fault isolation in residuals, the sensitivity analysis was applied to the residual incident matrix to derive a
fault isolation table, and to establish a fault isolation strategy. To verify the fault diagnosis algorithm by using the fault
diagnotor developed in this study, the fault was identified and verified in the HILS environment with the RCP device.

Key words : Fault diagnosis(317d %1 ¢}, Fault detection and isolation(32% ¥+t 3 -2]), Vehicle chassis system (A}
& ZF ARA] Alo] Al 22 ®l), Sensitivity analysis(% 7%= +47), Hardware-in-the-loop simulation( & A] & ]| ] A1)

Nomenclature r : tire radius
! heel b 0.0 - steering wheel angle
: wheel base
I;1,  :vehicle front, rear length b - steering ratio
I - track width a, : longitudinal acceleration
tw .
m - vehicle mass a, : lateral acceleration
m,m, :vehicle sprung mass, unsprung mass 9  gravitational acceleration
h : vehicle sprung mass height :yaw rate
kg : spring stiffness of suspension
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Subscripts
JU,FL : front left
Jr, FR : front right
rl,RL :rear left
rr,RR : rear right
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Table 2 Fault isolation table
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rl X X
2 X X
3 X X X
4 X X X
5 X
6 X X X X
r7 X X X X
r8 X X X X X X
9 X X X X
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Table 4 FDI test result

HIL simulation results
Fault
Detection Isolation
Yaw rate
& (0] (0]
Lateral acceleration sensor

Longitudinal acceleration sensor 0] (0]
Wheel speed sensor FL (0] (0]
Wheel speed sensor FR (0] (0]
Wheel speed sensor RL 0 0
Wheel speed sensor RR (0] (0]
Steering wheel angle sensor 0 (0]
Body G sensor FL (0] X
Body G sensor FR 0] (0]
Body G sensor RR (0] (0]
Wheel G sensor FL (0] X
Wheel G sensor FR 0 (0]
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Fig. 14 Yaw rate residual with no fault
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Fig. 16 Yaw rate residual with fault
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Fig. 21 Steering wheel angle residual with fault
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Fig. 23 Body G RR residual with fault
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