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PLAN

Statement of the inverse electromagnetic problem
Spatial dimension: n = 2.
Data: Trswict {RCS, ¥ }.

Prior knowledge: {V polarization; { k((,mc) }; DiricHLET BCon 0925 Wadm }-
Parameters: {obstacle; scattered field approximation} = { ;L }.

Unknowns: {shape parameters; phase offsets} = {y; y}.

Top — down heuristics of shape reconstruction:

minimization of the far zone defect
(approximate forward propagation, A¥r).

Numerical results:

Bottom — up justification of the algorithm: an attempt

X
X

X
X
X

full vs. limited aperture data,
superposition of incident waves.

The least squares boundary coefficients,c(L) ;
error bounds;
RaAvLEIGH s hypothesis.

Approximate forward propagation
successive approximations and fixed points;
convergence, trust and effectiveness;

the spectral radius of a propagator matrix.

Further problems.
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INVERSION SCHEMES
FOR VERTICAL POLARIZATION AND
PERFECTLY ELECTRICAL CONDUCTING,
STAR SHAPED OBSTACLE,n = 2

Obstacle: prior knowledge and parameterization
B {x|r=1[¢],0 < ¢ <2m,r]E C¥0,2x]),
0 < rmin < @] < rmax, V¢ € [0,27] }
rl?[(/)] = Y1+ Yycosp + Yising + Y ,4cos2¢ + ... (I terms)
= { constraintson7[.] } < {y € lI’qdm}

Data
incident waves RCSs (04 ) and phases (Xq )
N9 _ ; ik, r o
E Z e~ & Y
{ qEQ ) { avelength Xal@jsy ]}
Ak '¢i §7q]

scattering amplltude
e Qwr;%;:g:ﬁ:p m TTETD T O TR -

Scattered waves { F( )}
A+ KDES) = 0in RMQ 5 ENY + ES9)|. = 0 5 SRC

‘g2
Approximation of the scattered waves
... in the far zone ...

from By (x]= 2 fyavalxlx={r, ¢}:d={p,}ip = 0, L;p < 1,
where v;:= /e, IJ,(])[/cr] [(1—p)cos lp + psinl¢] :
to AlLl:=A{p,l|p=0,1;p=<l<L}

and E(% L) [X]: = i EZA(L) p((] /)1\),1[ x], with {p( )} suitable ....

... on the obstacle boundary ...

E(%c L)I = ezA(L) ((] /)1 /AIF , with {CSIL,)l} suitable.
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TOP - DOWN HEURISTICS:

SHAPE RECONSTRUCTION BY F&), MINIMIZATION
Psm (shape reconstruction from card[Q] sets of IpswicH data)

Given I, L{Alk; ; ¢ 5 v, JEN, , g € Q}, find t/) E W.am and
¥ X such that,

pY[9*; %] = min

where
shape parameter
vector
fe i ) aeymptotlc approx
forward pi Opf%gcé}gg to cylindrical ~ phase
o wave fcn / offset

i (L) : 2
EN)/*E(];QJEZNI Z ])(1/1[1/)] ‘/1¢/ k(](l)]a |

4 e Al
views " / T mmdent \
scattering angle = approx wavevector scattering angle
index order

FORWARD (L) iy 0. 1) 4 g
PROPAGATION {pg 3t = pg 1= Rly B’( :

i T )

i
- Ll popp)] -2l g
LEAST SQUARES (1 3 (L) L)
L BOUNDARY Pg
effectiveness ? COEFFICIENTS
SEE BELOW ... : (inc)
[val v [al (Eg.z”]

well — posedness ?
YES!
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