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Source term estimation

e General model

y = M(x)

e Linear model

y = Mx

y — vector of measurements p x 1,
M — SRS matrix p X t,

X — source term t x 1.



Regularized least squares

ly — Mx||>

o X = (/\//T/\//)_1 MTy

matrix M sparse, ill-conditioned

+ positivity of X

+ constraints on norm of x

ly = Mx]l2 + «|x|

Tikhonov reg., LASSO, Elastic net, Eckhardt reg., ...



Choice of the regularization parameter

|y — Mx|[2 4+ af/x|]; x>0

Cross validation

e |-curve

e Discrepancy principle

Bayesian estimate of x along with «



Bayesian estimate

1. Observation model 7(D|6)
2. Prior distribution 7(0)
3. Bayes' rule:

f(D\H)f(O)

FoID) = Jo- F(D]6)f(6)d6°

4. Bayesian estimate

—

g(0) = Efgp)[g(0)]



Variational Bayes approximation

ly = Mx]2 + || x|

f(ylx,a)f(x,a)
[ flylx,a)f(x,a)dxda

a* X x*

f(x,aly) =

o f(aly), f(xly)?

e Approximation of marginals

F(6i|D) o exp (Ef(e/i\o) [Inf(8, D)]) ,i=1,...q9



Choice of the prior distribution of x

1.
f(x) = tN(0,a 1)
2.
f(x) = tN(0, diag([ve, ..., ve]) ")
3.
F(x) = tA (0, (LTLT) 1)
4,

F(x) = tA <x07 (LTLT) _1>



Model LS-APC-x,
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IVB algorithm

F(9,|D) = exp (EF(H/ilD) [Inf (6, D)]) y I=1,---q,

F(xly) o< tN (px, Tx),

Flely) o N, AgY), k=1,...,t—1,
F(ukly) o Glak, Bk), k=1,...,t

F(ly) o G, 0k), k=1,...,t—1
F(wly) o< G(9, p).

e A system of 17 equations for moments and shaping
parameters:
ZX? l“l/x7 /x\7 x/;/7 HI? )\7 /I\7 II/

g 6a /év «, 57 ’/f‘a 197 P &\}7
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ETEX — source term estimate
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ETEX — sensitivity to the parameter
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Source localization — Hungary 2011

Budapest ® G- Ceské Budgjovice
Praha . H-Sanok 3

- Retz e 1-Gdynia

- Alt-Prerau « ]-Katowice

Ustinad Labem: & K -Zielona Gora
- Ostrava ol Budapest

55°N

B RTAALY
2

o ML ... M?00
o [ly — M%)
e Marginal likelihood (evidence) f(y) for M’
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Source localization — Hungary 2011
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Source term estimate — Hungary 2011
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Thank you for your attention
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