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Zustandsmodell

kontinuierlich

x(1) = f(x(1),u(t), m(¢),t) Zustand

y(#) = h(x(?), u(?),n(z),t) Messung
Signale
u~N@U [tu2]) Systemeingang

m~ N(O,M [tmz]) ProzeBrauschen

n~ N(O,N [tnz]) MeBrauschen

Linearisierung (EKF)
x)=A-x+B-u+E-m+ % [7]
yO)=C-x+D-u+F-n+yy [v]

A() = 2 (x,u,0,1) H
B() = 2 (x,u,0,1) 2]
C(t) = 2 (x,u,0,1) H
D)= 2 (x,u,0,1) 2]
E(D)= 20 (x,u,0,1) [2]
F(H)= 2 (x,u,0,7) H

Xf(t)zf(x,u,O,t)—A'x—B-u
ya()=hx1,0,H-C-x-D-u
Kalman-Bucy-Filter

xt=f(x,u,0,7)

y'=h(x,u,0,7)
X*=A-X+X-AT+B-U-B"+E-M-ET

K=X-C"-(D-U-D"+F -N-FT) [z]

x=x"+K-(y-y")
-K-C-X

X=X

Yo+

diskret

Xpr1 = B (Xg, ug, my)
= ft :"*' f(x(0), u(®), m(), )dt + xi = TE(X(1), w(ty), m(ty), 1) + Xg
Vi = hi(X, ug, ng) = h(x(%), u(t), m(#), 1)
we~ N U [i2]) we = us) U ~ T7'U(1)
m; ~ N(O, My [m?]) my= f,’ m@dt~ Tm(t) M~ TM(t)

ne~ NON [22])  me = n(1) Ni ~ T'N(z)

B, U, Bl = t:k“ At tie1) -B-U-BT - A’(t, 1,,.1)Tdr

E;-M,-Ef = z:M At trs1) - E-M-ET - A/(1, ts1)Tdt

Xir1 = Ak - Xg + B - ug + Eg - my + xgy =X(fr+1) [x]
V= Cr-Xp + Dp-ug + F-myg + yie =y(#%) ]

Ay = 6& 5 (X, U, 0) = A/ (t, tes1) = exp( " Adt) ~TAw+1 1]

Bi = 2% (x¢, i, 0) ~TBG) 4]
B = [" A/(t,141) - B udt

C; = G X/, 1, 0) =C() H

D; = S%(x, uin, 0) =D(1) 2]

B = 2 (xi, 0, 0) ~E(1) =

E,-my = [ A'(t,t141) - E - mds
F; = % (xk,ulm,m =F(%) 2]
Xpx = B(Xp, U, 0) — Ag - X — B - u
= [ A ) xa(de ~ Ti(1)
Yie = hi(X], w1, 0) — Cp - X — Dy -y = ¥n(t)
Kalman-Filter
XZH = £ (X¢, u, 0)  Zustandsvorhersage
ka hk+1(xk+1, U;.1,0) MeBvorhersage
X;H =A;-Xi- A +B; - U - B + E; - My - ET Vorhersagefehler

— Ct +T DT .
k+1 Ck+1 k+1 Ck+1+Dk+1 Uk Dk+1 k+1 “Nir1 k+1

+T +-1 X ~ :
K =X/, -C, - Y, [}] Kalman-Gain

Xir1 = X, + Ky - (yk+1 - y,:;l) Neuer Zustand

X1 = (1 Kt - Ck+]) X1J<r+1

= (1 = Kpsr - CkH) XlJcrH (1 — Kyi1 - C/;l) + Kipr - Nigr - k+1

Neue Zustandsvarianz, Joseph-Form:
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