NUMERICAL RESULT FROM B%), MINIMIZATION

Irswich file ips009/ipsQ091°V.240
Full aperture data obtained via
the reciprocity of A[k; ;¢; ;y41-
Ideally (no offset y, ):

Al kg ¢qd: 97 1 =
= A[{ kg~ i}~ g ]

L =8, =10

)
Yo i-pp

Q/)(]( )

6 cm

reference object :

PEC prism.

Height: indefinite

Cross section:isosceles (7)

triangle ;
m49248A-6 r 0 = .453686D +01 It. = 15;
B~ 1532051 102 [VB|| = 968031D + 03
v = 1591211 +00
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THE HEURISTICS OF SHAPE RECONSTRUCTION
BY F\%), MINIMIZATION

-

Pror A2.1 Given q, E((, Z), Yrer @nd L., an approximate (far zone) solu-
tion to the exterior DIRICHLET BVP is represented by '

E
E(SC = =y EZA([) [wrcfl‘l,

where {p } = p( ) = _ RL() [])(L)]—l_gg/) i lgg)
Psm A2.2 (1 econstruction from card[Q] sets of Ipswich data)

Given {A[k; ¢; ; v,1,i €N, ,q € Q}, find »XeE W,y and ¥ X such
that

g‘ Z IAEZA(I)I(L)[U) valdy Al ¢ 5 ¥X 1| = min

Rem. @ fixed g
Vipth) = -V RL (D), (D) - RL(D,(-V- 5e®) + v, )

where |
P(L),(._ Vl:l; c(L)) — V‘; P(L).(_c(lf))_ Va}» g(l)

FEATURES

1) ¢ The scattering data are {A[k; ;9;;v,1,i €N, ,q € O}

2 € Superposition of limited aperture — mu]tip]c views allowed.
3) ¢ The cost function to be minimized is FDV[w Y ]

4) 4 The unknowns are Y € Wy, and ¥ € ([0, 2ar ])cardI€l,

5) The DiriciLer BC and the boundary to far zone relation are re—
presented by AFP.
6)  P@, RLIdepend on ¢ and onk, (not on k).

7) IB’(L)} and {g( )} depend on 1/) and on k; .
8) € Only PO has to be inverted; [PX) [ 3 unconditionally.
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NUMERICAL RESULTS FROM F\), MINIMIZATION

Irswich files ips009/ipsO09FV.*
Full aperture data obtained via reciprocity of A[k; ; @ ; v4]

{k;, 1<qg<4}

L =12,1 =10
)

P

—%)7 ~-0.4

MIF9x4CA 1 0 = 4958681 + 01 It.= 15
BU2l = 4256801 -+ 03 ; ||[VB|| = .258242D + 05

{k;, 1<q<5;}

L-=121 =10
)

Wi

“?W -0.4

MI9xSCA ¢ 0 = .495868D +01 It.= 15
BI2] = 485822D) +03; || VB|| = .195682D + 05
ME9xSCA ¢ 0 = .409808D +01 It.= 15
B2} = 4948811 +03; ||[VB]| = .177667D + 05
MFE9xSCA  r 0 = .450789D +01 It.= 15
BI2T = 51402013 403 | VB|| = .195457D +05

(K ,1<q<5)
L= 1.1 = 10
)
D
O -04

MFE9XSIEA 0 = 4958681 + 01 It.= 15
B = 464231+ 03 ||VB|| = .537194D + 05
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Part T'wo

THE XSL)— LEAST SQUARES BOUNDARY COEFFICIENTS
Tom J1.1

NV e > 0, 3 atleastan approximation order .| € |and avector of coef-
ficients ¢eDsuch that BYD < €2 |

mSelectonesuchl[e]. Let 0 > >rpnandC[ T', o ,k | be aquantity,
which depends on T, ¢ and k. Then the corresponding c¢e€D s re-
lated to the far zone coefficients, {f;| A € A[L[€]]} by the error
bound

@ -
fim D 2« ST, 0.k, Vi € ALLED

REMARKS.

® [n general, the determination of ¢() is asymptotically ill posed, be-
cause P is asymptotically ill conditioned [Ramm, 1986].

® The dependence of L[e] on € has not yet been investigated.

Drr An obstacle is of RayLEicH class if %f,{ v1[x] converges, Vx € T'.

Tum J1.2 [BARANTSEV et al., 1971].

‘Ellipses, r[¢] = , of eccentricity € < —]: are RavLEIGH Ob-

)

/ 1-g%cos? ¢
stacles and
Clv(ekY[ e ¥
S ———| asl — o wherey > 0.
= il [h _82] f
Proof : by asymptotics of H;l)and Ji, singular integral equations, and
saddle point method.
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... MORE ABOUT RavLEicH OBSTACLES ...

Tum J1.3 [MiLLAR, 1973]. On the boundary of a Ravi.eicH obstacle
im |fi-c | =0,¥ie AQ)

[, — oo

Der (ROUND obstacle). Q € RavieicHObstacleUniformNormalDerivative class if
;fg dn V3 [x] converges uniformly to dy EESC)IF, Vx €T.

Tum J1.4. Ellipses, such that ¢ < T are a class of ROUND obstacles.

Proof : Denote &:= kr[¢]. Letr{¢] 2 1.

dMWQf vl e Y
dg e /crn ol ] g

verges uniformly on I'.
Moreover [KLEINMAN Roacn, STrom, 1984] the infinite dimensional ma-

Since

as/ — oo, then ;fg dn V3 [x] con-

trix L:= o [(\qlr N vﬂ>] is invertible and therefore
2. ST
fadnval = anE;T | e

ToRISC fdr/lpsw2.fdr DENP p 12 1998 Tun 17



