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Problem Setting

m General: find most likely state sequence given observations z:

max log P (v, w)

s.t. VYVt xii1 = fag, ug) + wy
2z = g(xy) + vy

m For Gaussian v, w:

min > [l 3+ 3 i3
Y ) t t

s.t. YVt w1 = foe,ug) + wy
2z = g(z) + vy



Nonlinear Optimization for Estimation

s Problem: min Y [lwgll3 + ) [loell3
T,V,Ww - n

s.t. Vit Li41 — f(xt,ut) + Wy
2 = g(@e) + vt

= Initialize by setting some values for x(©, v(0, w()

m lterate fori=lI, 2, ...

= Linearize around current x(-), u@-h > A ‘B, c, G, h,

= Solve ;%zt: w2 + Zt: lvell3

s.t. Vit Li+1 = Atilft + Btut + ¢t + wy
2z = Gy + hy + vy

oy — 2Vl <e

lue —ul ™ Vlly <e



“"Model Predictive Estimation”

s Given: Ig
m Fork=0,1,2,...,T

s Solve

k k
min 3 a3+ 3 o3
T =0 t=0

s.t. Vt:0 S t S k Li41 = f(.CEt,ut) -+ Wy
zt = g(@t) + vy

= Observe 7,



