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Studies on direct reconstruction methods and their numerical implementations for
the solution of some inverse problems for partial differential equations
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In this research project, we mainly study direct numerical reconstruction method
for inverse source problems for three-dimensional scalar wave equation, and inverse scattering problem
for the Helmholtz equation.For inverse source problems for three-dimensional scalar wave equation, we
develop numerical reconstruction methods for (a) fixed point wave sources, (b) moving point wave sources,
and (c) slowly-moving dipole wave sources applying three types of reciprocity gap functional . We
examine our method by some numerical experiments, and found that our method gives precise estimates for
unknown sources.

For inverse scattering problem for the Helmholtz equation, we develop an enclosure method based on the
logarithmic differential of the indicator function. We investigate the details of behaviors of the
logarithmic differential of the indicator function, and show the effectiveness of our method for the
estimataion the convex hull of unknown obstacles from both far and near field data.



2000

2000
Poisson El
Badia reciprocity gap functional
Helmholtz
Kirsch factorization
method Potthast singular
sources method
Poisson
Laplace

Helmholtz
(enclosure method)

(probe method)

Tikhonov

(
(

)
)

Helmholtz

Helmholtz



El-Badia
Reciprocity gap functional
Laplace
Laplace
Waves2013
Reciprocity gap functional 2013
Laplace
reciprocity gap functional
reciprocity gap functional
Helmholtz
Reciprocity gap
Helmholtz functional
Inverse Problems
Near
Field Far Field
reciprocity gap functional
NearField 0.5%
Far Field 0.001%
0.5




Taiwan-Japan Joint Conference on PDE and
Analysis, Applied Inverse Problem
Conference 2013 IMI

Inverse problems for practice,
the present and the future

Conference on
Modeling and Computation of Applied
Inverse Problems

Kohn-Vogelius

2
Takashi Ohe, A numerical method for an
inverse source problem for a scalar wave
equation without optimisation procedures,
Ml Lecture Note “ Inverse problems for
practice, the present and the future” ,
, Vol. 54, 2014, 67-76

T. Ohe, H. Inui and K. Ohnaka, Real time
reconstruction of time-varying point
sources in a three dimensional scalar wave
equation, Inverse Problems, , 27,
2011, 115011 (19pp)

DOI: 10.1088/0266-5611/27/11/115011

11
» 3

,2015 1 27

Takashi Ohe, Numerical reconstruction
of solutions in inverse problems for
partial differential equations, A3
Foresight Program Conference on Modeling
and Computation of Applied Inverse
Problems (Invited Talk). 2014 11 22

. International Convention Center, Jeju,
Korea

2013 9 , 2013
, 2013 9 11
)
, IMI
Inverse problems for practice, the present
and the future, 2013 9 4
, IMI )

Takashi Ohe, Numerical reconstruction
of moving sources in a three-dimensional
scalar wave equation, Applied Inverse
Problem Conference 2013, 2013 7 1 ,
KAIST(Korea Advanced Institute for
Sciences and Technology),

Takashi  Ohe and Masaru lkehata,
Numerical method for an inverse obstacle
scattering problem based on the
logarithmic differential of indicator
function in the enclosure method, Waves
2013, 2013 6 6 , Hotel EI Mouradi
Gammarth,

,2013 03 06 ,



Takashi Ohe, Reconstruction of moving
point sources in three-dimensional scalar
wave  equation, Taiwan-Japan  joint
conference on PDE and analysis ,
2012 12 26 , (National
Taiwan University),

, Numerical reconstruction of
moving wave sources in three-dimensional
scalar wave equation,

, 2012 11
21 ,

2012 08 30 ,

2011 12 3 ,

@
(OHE, Takashi

90258210

@
IKEHATA, Masaru

90202910



