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(Microwave Imaging of a Perfectly Conducting Cylinder by Using
Modified Newton's Algorithm in the Angular Spectral Domain)

FhEE E* RN R 857 M IE ME
(Seon Kyu Park. Cheon Seok Park and Jung Woong Ra)

A A S bk gl 7p ~dERP 0 Z HE] WHEALL GaE]ES o] 45te] wx9 kA wof
S Ak A4 wE Hbskdoh AR Al sl glalgl w mAlo ofgt Alekiag &
Hate] 2t ~dEHG Faln, Mool PAwsE Holghel 7t ~dAEFH Haw o9 total
scattering cross section(TSCS).2.2 rH LA B4z ’*/]E’-%}% Am, o] 3:7]£°o“1”r =49 34

02 AF|$H 4 LAEYL A7 BRANS so] EAS BT noks APY) Rejuopst f4)
@ 27)v9e Newton Fzel5e ms}o:l WAy ByAsl AF P2 A 98 et local

minima® A F 9lom HHEA 4l QlHEE 7 AAEDL AR eahg A48 o2y Sl 7}
ARE RojFr}

Abstract

In this paper. an iterative inversion method in angular spectral domain is presented for
microwave imaging of a perfectly conducting cylinder. Angular spectra are calculated from
measured far-field scattered fields. And then both the propagating modes and the
evanescent modes are defined. The center and initial shape of an unknown conductor may
be obtained by the characteristics of angular spectra and the total scattering cross section
(TSCS). Finally. the orignal shape is reconstructed by the modified Newton algorithm. By
using well estimated initial shape the local minima can be avoided. which might appear
when the nonlinear equation is solved with Newton algorithm. It is shown to be robust to
noise in scattered fields via numerical examples by keeping only the propagating modes
and filtering out the evanescent modes.
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Fig. 8. Results of inverse scattering for an ellipse,
(a) reconstruction process for shape.
(b) convergent process for normalized cost function,
(¢) variation of NRMSe as a function of noise.
olv] At A#E B wedgert 7l Wl (b)) = Ag3]l Ak zepd AA-d a3 A

cubic spline Bz el 2|3t} moFe] A &gl A4 AL 7k, Aol daME ek BA4(2¥H9
(239(a))& el o]& sl FHLE(HI ())& HojFo}

(669)



Frt 7t 2928 Jdol HAE Newton Tl ES o[ 48 SHRAL 41 3

1 101
0.8+ N,
0.6+ 102 \
[~
0.4} £
o
[=1
0.2t £ 107
o 8
=
0.2+ & 104b
= E
04 g F
c
2 B
0.6+ 105L
1 A 106 " N — L s
-1 -0.5 0 0.5 1 0 5 10 15 20 25 30
iteration number
(a) (b)
polygon
10 T s
9 ]
8 - H

£

v

%]

=
3k 1
A B
1+ 4
oL
0 5 10 15 20 25

noise (%)

(¢c)

a7 9. vjzidol gk A4tat A
(a) B2hrofe] 744017
(b) Atatsl ZAgpe] A
(¢) 3H&3} NRMSe 9] @A
Fig. 9. Results of inverse scattering for a polygon,
(a) reconstruction process for shape,
(b) convergent process for normalized cost function,
(¢) variation of NRMSe as a function of noise.
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