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Bu tez calismasinda, Lyapunov kararlilik teorisi (LKT) ve artirnllmis istatistik
kullanilarak dairesel olmayan sinyaller i¢in artirilmis kompleks degerli adaptif filtre
tasarimi gerceklestirilmistir. Literatiirde, artirilmig istatistik tabanli algoritmalar ayni
zamanda genis lineer algoritmalar olarak da isimlendirilir. Onerilen filtre tasarimi, hem
LKT hem de artirilmig istatistik géz Oniinde bulundurularak bir esitsizlik kisith
eniyileme problemi olarak ifade edilmistir. Bu eniyileme problemi, Lagrange ¢arpanlar
metodu ve CR analiz kullanilarak ¢6ziilmiistiir. Bu ¢alismada LKT ve artirilmis
istatistik kullanilarak adaptif filtrenin basariminin gelistirilmesi, kompleks degerli
dairesel olmayan sinyallerin islenmesinde Onemli bir yeniliktir. Ayrica Onerilen
algoritmanin, kararlilik analizleri teorik olarak yapilmig ve duragan sinyaller igin
Wiener ¢dziime yakisadig: istatistiksel olarak gdsterilmistir. Onerilen algoritmanin
basarimi, kompleks degerli adaptif tahmin ve sistem tanimlama problemleri iizerinde
test edilmis ve diger algoritmalarla karsilagtirilmistir. Benzetim sonuglari, sunulan
adaptif filtre algoritmasinin bagariminin, diger algoritmalara gore daha yiliksek oldugunu
gostermistir. Sonug olarak; Lyapunov anlaminda asimptotik kararlili§1 garanti eden ve
ikinci dereceden istatistiksel 6zelliklerin tamamini iceren dairesel olmayan kompleks
degerli sinyallerin islenmesi i¢in bir kompleks degerli adaptif filtre tasarimi

sunulmustur.
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In this thesis study, the design of an augmented complex valued adaptive filter is
achieved using Lyapunov stability theory (LST) and augmented statistics. In literature,
the augmented statistics based algorithms are also termed as widely linear algorithms.
The design of the proposed filter is constructed as an inequality constrained
optimization problem by considering both LST and augmented statistics. The
optimization problem is solved by using Lagrange multipliers method and CR

calculus. In this study, the performance improvement of the adaptive filter by jointly
using LST and augmented statistics is an important novelty for processing of complex
valued noncircular signals. Moreover, the stability analyses of the proposed algorithm
are statistically performed, and it is theoretically proved that the proposed algorithm
converges to Wiener solution for stationary signals. The performance of the proposed
algorithm is tested on complex valued adaptive prediction and system identification
problems and compared with other algorithms. The simulation results show that the
performance of the proposed adaptive filter algorithm is higher than other algorithms.
As a result, a complex valued adaptive filter design for the processing of noncircular
complex valued signals is presented providing asymptotic stability in the sense of

Lyapunov and including all second order statistical properties.
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