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Abstract : In this paper, a robust model based fault detection for varying temperature is proposed. To develop a robust
force estimation model, it needs temperature information because the force sensor's output is affected by a temperature
variation. If an EPB system does not include a temperature sensor, the model has a much larger error than an EPB
system with a built-in temperature sensor. Therefore, the temperature is estimated by using Ohm's law. The force model
is applied with a motor current, battery voltage, operation mode, and the estimated temperature to detect a force sensor's
abnormal signal fault. The residual is calculated by comparing the value of the measured force and the estimated force.
Fault information is collected by using the output of the evaluated residual with the adaptive thresholds. A proposed
robust model based fault detection for varying temperature was verified by HILS (Hardware in the Loop Simulation).

Key words : Electronic parking brake(EPB, ZR}Ajol 2B #o]z2), Fault detection(127g 7 &), Temperature
estimation(-2= &), Sensor fault( 44 %}), Force sensor(E -8 742 Al A1)

Nomenclature Vv : voltage
M : motor ? : a.mpere
. . ot
GVW : gross vehicle weight, kgf 1m.e .
F : estimation force
Kt : motor torque constant i .
. Fr : temperature reflected estimation force
1 . current
. a : model constant
S : angular velocity of motor ectri
. . : tant
J : inertia of motor, kg.m” clectric energy constan
. . . it t tant
Ty : torque required to drive spindle, N.m ¥ emperature constan
E : elastic energy
. . 1. M =2
k : elastic constant of the spring
: elongation of the spring Tz} B¢ o] Z(Parking Brake) &3+ X} 52} H
Ws : electric power, energy Tt SN 7V 7HES A E s Al E =5
(G.V.W, Gross Vehicle Weight) AFeol| 4] 30% =
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Table 1 2% B T5AFE £ B o] E(14.5V)

. Temperature Motor current sum
-40°C 1351.2
-20°C 8243
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25°C 571.5
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85°C 483.5
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Table 2 &% Adaptive Threshold
Tem Residual Adaptive Treshold Fault
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