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State-space Model (Constant Acceleration Motion)
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Mahalanobis Distance
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EHI10
System Dynamics
it Actual System
e % = Ax + Bu
System Output, SeiitoR y — CX

Virtual System

~
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Linear Transformation(System Dynamics)

e

Observer Dynamics with SMO

Plant ,'
V= Cky
A : System Matrix
0 B : Input Matrix
o ¢ : Observation Matrix
%_ i Gy, ; Gain Matrix

<

: injection term

x‘t = Atxt + Btu
y=Cxy

Xt = AiX; + Bru + GuV +— Injection Term

v = psign(ey)

P : Magnitude of injection term

EHII
+ Used System Model with Fault
d[*¥1] _ [0 1][*1 0 _
E[xz] ~ lo 0] [xz] + [1] (ap = as)
x = Ax + B(a, + Df¢— Fault

Environment differential GPS
Sensor Fusion Data

+ Observer Dynamics with Fault

Acceleration

Sensor (a;) and

Sensor fusion (a,.;)

5ét = Atft + Bt(ap - as) + Gnv\

Injection Term

EH12
+ Error dynamics with Fault in state
ft = At'ft + Bt(ap = as) + G—nv
.x:t = Atx + Bt(ap = as) + th
| e=Ae +Gw — Df

/:o At/e/-(l’— Gv — D,f

0 =~ Gv — Dif

(=)

: clearance

: relative velocity

: Preceding vehicle acceleration
: subject vehicle acceleration
: System Matrix

: Input Matrix

: Observation Matrix

: Fault distribution matrix

: Fault signal

: Gain Matrix

: injection term

+ Equivalent injection term

1
s+1

. ﬁ"ec

frec = reconstructed fault
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