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Filter with dynamics

ẋ = A(t)x + c(t)

ẋ ≈ xn+1 − xn

T

xn+1 = xn + A(nT )Txn + c(nT )T

Φn = 1 + A(nT )T , cn = c(nT )T

xn+1 = Φnxn + cn (7)



Extrapolation

xn+1 = Φnx̂n + cn (8)
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New information zn+1 from the sensor
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Optimal (Kalman) filter

Mn+1 = Φ2
nPn ,

Pn+1 =
Mn+1σ

2

Mn+1+σ2 = Mn+1 −
M2

n+1
Mn+1+σ2 ,

Kn+1 =
Pn+1
σ2 ,

xn+1 = Φnx̂n + cn ,
x̂n+1 = xn+1 + Kn+1(zn+1 − xn+1) .


(12)



cn −→ cn + Γnwn

〈wnwn′〉 = δnn′Qn

Mn+1 = 〈[Φn(x̂n − xn)− Γnwn][Φn(x̂n − xn)− Γnwn]〉
Mn+1 = Φ2

nPn + Γ 2
nQn
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The algorithm

H(t) = [e−
t
τ , 1]

z = H(t)x + r = Ae−
t
τ + b + r

t = 0

at main trigger



DO WHILE 1 ≤ 2

test for the second trigger:
if the first one =1 and |z −Hx| > 0

test for the first trigger:
if main trigger=0.and. |z −Hx| > d ∗ σr

MAIN TRIGGER:
if the second trigger = 1 .and. the first =1 then

K(t = 0), store An−2 to the spectrum
refinement for An−2 and bn−2
extrapolation of An−2 and bn−2 (trivial as Ȧ = ḃ = 0)

END DO



σr = 0.05

random pulses
gafila05 glej05

σr = 0.2

random pulses
gafila2 glej2



σr = 0.2

even pulses
gafila2e glej2e

σr = 0.5

random pulses
gafila5 glej5



A bimodal Kalman smoother for nuclear spectrometry

E. Barat, T. Dautremer, T. Montagu, J.-C. Trama, NIM
A 567 (2006) 350-352

pk+1 = rkw
p
k ,

bk+1 = bk + wb
k ,

nk+1 = −αwn
k−1 + wn

k ,

yk+1 = pk + bk + nk .

 (13)
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