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Recent	  conclusion	  

#  	  Modified	  FETI-‐DPEM2-‐full	  method	  

#  Successful	  comparison	  with	  the	  FEM	  and	  
FETI-‐DPEM2	  classical	  methods	  

#  Improved	  convergence	  process	  with	  
anisotropic	  media	  [1]	  

#  The	  efficiency	  has	  been	  studied	  on	  Large-‐
Scale	  3D	  Scagered	  problems	  
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	  	  	  Memory	  

FEM	   FETI-‐full	  

	  	  	  Time	  

FEM	   FETI-‐full	  
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#  Specific	  implementa8on	  of	  FETI	  method	  [1]	  

#  Tests	  on	  experimental	  fields	  [1]	  
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Conclusions	  

#  	  Development	  of	  the	  3D	  FETI-‐DPEM2-‐full	  method	  

#  	  Implementa8on	  to	  the	  Large-‐Scale	  

$  	  Direct	  problems	  

$  	  Inverse	  quan8ta8ve	  problems	  
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Perspec@ve	  

#  	  Play	  with	  the	  transmission	  condi8ons	  

#  	  Paralleliza8on	  

#  	  Introduce	  a-‐priori	  informa8on	  in	  inversion	  
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!  The	  FETI-‐DPEM2-‐full	  method	  has	  been	  applied	  to	  the	  inversion	  algorithm	  

!  In	  order	  to	  accelerate	  the	  inversion	  process	  we	  have	  studied	  some	  implementa8on	  issues	  
of	  the	  proposed	  method	  such	  as	  the	  ini8aliza8on	  of	  the	  FETI	  solu8on	  and	  the	  stopping	  
criterion	  for	  GMRES	  

!  The	  numerical	  code	  has	  been	  verified	  on	  some	  classical	  inversion	  problems	  of	  the	  Fresnel	  
database	  

FUTURE:	  
!  Improving	  the	  transmisng	  condi8on	  between	  subdomains	  

!  Paralleliza8on	  

!  Level-‐set	  approach	  

Inversion	  3D.	  Conclusion	   30	  



Towards	  the	  super-‐ellipsoid	  targets	   20	  



4ellipsoid	  object.	  FE-‐discre8za8on	   21	  



4ellipsoid	  object.	  Domain	  Decomposi8on	   22	  



4ellipsoid	  object.	  Numerical	  results	   23	  
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Test	  case	  

FEM	   FETI	  
Memory	  

2	  568	  sec	   838	  sec	  

Time	  



Conclusion	   25	  

!  In	  the	  framework	  of	  the	  tests	  based	  on	  the	  modeling	  the	  super-‐ellipsoids	  we	  studied	  the	  
efficiency	  of	  the	  FETI-‐DPEM2-‐full	  method	  

!  Pros:	  Memory	  requirement,	  8me	  of	  computa8on,	  natural	  paralleliza8on	  
!  Cons:	  Mul8-‐source	  calcula8on	  
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Numerical	  results	  of	  3D	  task	  



Inversion	  3D	  +	  FETI	  



Scheme	  of	  FETI–idea…	  

Fem	  ?	   Not	  enough	  memory	  

Divide	  given	  domain	  	  
into	  Nsb	  =	  3	  

P1	  =	  False	  &	  P2	  =	  False	  

IF	  (P1	  =	  True	  &	  P2	  =	  True)	  

Nsb	  =	  Nsb	  +	  1	  

Check	  (P1,P2)	  

Calculate	  task	  
with	  FETI	  

P1	  –	  if	  there	  is	  enough	  memory	  
for	  IP	  
P2	  –	  if	  there	  is	  enough	  memory	  
for	  1	  inverse	  matrix	  
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Scheme	  of	  life	  …	  
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Numerical	  results.	  3D	  

Perfectly Matched Layer	  Rsphere	  =	  0.075	  

Posi8on_dipole	  =	  (0,0,0)	  

Direc8on	  =	  (1,1,0)	  



Measurements	  
FEM	  solu8on	  
FETI	  solu8on	  



$  Helmholtz	  equation	  

$  Radiation	  boundary	  condition	  

2D	  Electromagne8c	  problem	  

!  Finite-‐elements	  discretization	  
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Numerical	  results.	  Physical	  statement	  of	  task.	  



Scagering	  problem	  in	  2D	  and	  3D	  cases	  

2D	  Helmholtz	  equa8on:	  

where:	  

3D	  “rot-‐rot”	  equa8on:	  

where:	  

BC:	  

BC:	  
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FETI-‐DPEM	  method	  



FETI-‐DPEM	  method	  

[2]	  
[1]	  
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