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Bu tez caligmasinda engebeli ara yiizeye sahip tabakali bir ortama goémiilii cismin
kompleks dielektrik sabitinin, cisim disinda yapilan sagilan alan Olgiimlerinden
belirlenmesi amaglanmistir. Bu tiir bir problem, bir elektromanyetik ters sagilma
problemidir. Ters sagilma problemlerinin kotii-kurulmus olmasi ve nonlineer olmasi bu
problemlere basit ve tam dogru ¢ézlimler bulmay1 neredeyse imkansiz hale getirmektedir.
Sagicinin tabakali bir ortama gdmiilii oldugu daha karmasik problemlerde, sagicinin
yanina yaklagilamayacagindan oOlgiimler ancak sagicinin bulunmadigi {ist-uzaydan
alinabilmektedir. Béyle bir senaryoda, geometri iist-uzaydan bir elektromanyetik dalga
kaynag1 ile aydinlatilmakta, sagilan alan Olclimleri de ancak yine bu {ist-uzayda
yapilabilmektedir. Dolayisiyla, gdmiilii cismi tespit etmek i¢in elimizde bulunan sagilan
alan verisi eksik kalmaktadir. Bu da ¢oziimiin gergek degere yakinsamasini daha da
giiclestirmektedir. Calismada engebeli ara yilizeye sahip iki ve ii¢ tabakali ortamlara
gomiilii cisimlerin, seklinin yerinin ve dielektrik 6zelliklerinin tespiti icin BIM, DBIM ve
VBIM yontemleri hem gericatma (reconstruction) sonuclari hem de performans
bakimindan karsilagtirllmigtir. Bu yontemler, her bir iterasyon adiminda diiz sagilma
probleminin ¢6ziimiinii gerektirdiginden bu ¢alisma da diiz sagilma problemin ¢6ziimiine
de yer verilmistir. Ele aliman problemde tabakali ortamlar1 ayiran ara yilizeyin diizgiin
olmamas1 yani engebeli olmasi ise hem matematiksel hem de sayisal bakimdan probleme

ilave zorluklar getirmektedir.
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In this thesis study, it is aimed to determine the complex dielectric constant of an object
buried in to a stratified media with rough interface from scattered field measurements
made outside the body. Such a problem is an electromagnetic inverse scattering problem.
To find simple and precise solutions is almost impossible since bad design and nonlinear
of inverse scattering problems. The scatterer is buried in the layered medium, to perform
measurement can be upper layer because of the scatterer is not accessible. In that situation
we produce electromagnetic field in upper layer and measurement can be perform in same
layer. Therefore, the available scattered field datas for detecting the buried object is
insufficient. This further complicates the convergence of the real value of the solution. In
this thesis, Born Iterative Method (BIM), Distorted Born Iterative Method (DBIM) and
Variational Born Iterative Method (VBIM) mentioned for the determination of the
location and dielectric properties of the bodies embedded in two-layered and three-
layered media with rough interfaces has been tried and the methods have been compared
both in terms of reconstruction results and performance. These methods are necessary to
solve the problem of direct scattering in each iteration step. Therefore, this scattering is
in the solution of the problem. The rough layered medium give rise to both mathematical

and numerical challenges.
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