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A stochastic estimation problem
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Simon, D., 2006, Optimal State Estimation. Kalman,

Heo and Nonlinear Approaches: John Wiley & Sons,
Inc., Hobboken, New Jersey.

Kalman, R., 1960, A new approach to linear

filtering and prediction problems: ASME Journal of
Basic Engineering, 82, 35-45.
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Simon, D., 2006, Optimal State Estimation. Kalman,

Heo and Nonlinear Approaches: John Wiley & Sons,
Inc., Hobboken, New Jersey.
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Simon, D., 2006, Optimal State Estimation. Kalman,

Heo and Nonlinear Approaches: John Wiley & Sons,
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Havlik, J. and Straka, O., 2015, Performance
evaluation of iterated extended Kalman filter with
variable  step-length:  Journal of  Physics:
Conference Series, 659, 012-022.

2. [ferated correction step (by k)

ok k1t k- ”Z‘,-_hj(il;_H)”z k=1
Y T TR
— ~k+ T -1 ~

a E M 2 O '| 8 / 7th International Workshop on
Airborne Electromagnetics 21/ 31



GEO

Technologies

geotechnologies-rus.com

Laterally constrained
LCI

"H+G'GI'H'R ' (z-HX")

lterated Extended Kalman Filter o X
9‘9 ol
Verfically constrained Singular value decomposition
VCI SVD

X=X+ X =%+
[H'R'H+D'D]"'H'R™'(z—HX") [H'R'H] 'H'R '(z—HX")

X =0 X =0

D= R=1
1/8h, —1/5h, [H'RT'H]'H'R™" » VAU’

1/8h =218k 118k

1181y, —218K%_, 118k,
~1/8hy 118k,

ﬁ E M 2 O '| 8 / 7th International Workshop on
Airborne Electromagnetics 22/ 31



GEO Itferated Extended Kalman Filter ¢<>¢
%

Technologies

geotechnologies-rus.com \f' e?
Laterally constrained Vertically constrained Singular value decomposition
LCl VCI SVD
X=X+ X=X+ XT=% +
[H'R'H+G'G]'H'R'(z—HX") [H'R™'H+D'D]'H'R '(z—HX") [H'R'H]'H'R'(z—HX")
|EKF

X¥'=X +P H'[R+HP H'|'(z—-HX")

ﬁ E M 2 O '| 8 / 7th International Workshop on
Airborne Electromagnetics 23/ 31



GEO lterated Extended Kalman Filter

Technologies ?0
geotechnologies-rus.com e
Laterally constrained Vertically constrained Singular value decomposition
LCl VCI SVD
X=X + X=X+ XT=% +
[H'R'H+G'G]'H'R™'(z—HX") [H'R'H+D'D]'H' R (z—HX") [H'R'H]'H'R'(z—HX")
|EKF

X¥'=X +P H'[R+HP H'|'(z—-HX")

The solution is the same!
According to the matrix inversion lemma.
P'=G’G, Of P'=D'D, Of P'=0

Simon, D., 2006, Optimal State Estimation. Kalman, He and Nonlinear Approaches: John Wiley & Sons,
Inc., Hoboken, New Jersey.
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Laterally constrained Vertically constrained Singular value decomposition
LCl VCI SVD
X=X + X=X+ XT=% +
[H'R'H+G'G]'H'R™'(z—HX") [H'R'H+D'D]'H' R (z—HX") [H'R'H]'H'R'(z—HX")
|EKF

X¥'=X +P H'[R+HP H'|'(z—-HX")

For an efficient numerical solution
Cholesky factorization: p=s’s
or LDL decomposition: P=L'DL (P=U'DU)

Simon, D., 2006, Optimal State Estimation. Kalman, He and Nonlinear Approaches: John Wiley & Sons,
Inc., Hoboken, New Jersey.
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Conclusions

IEKF wass successfully applied to 1D inversion

IEKF can be considered as a generadlized Gauss-Newton method with

probabilistic approach

IEKF can be applied to more complicated inverion problems (2D, 3D...)

Estimation error covariance matrix allows evaluation of the solution

quality: parameter variance, stochastic estimation measure, ...
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