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Bu tez galismasinda, Lyapunov kararlilik teorisi kullanilarak dogrusal adaptif FIR filtre tasarimi
gerceklestirilmistir. Onerilen filtrenin tasarimi kisith eniyileme problemi olarak ifade edilmistir.
Bu eniyileme problemi, Lagrange carpanlar teoremi kullanilarak géziildiglinde filtrenin izleme
kabiliyeti, ardisik izleme hatalarinin karesine bagh olarak kendini uyarlayabilen bir adaptasyon
kazanci orani, a k( ), elde edilmis ve yeni bir adaptif filtre ortaya konulmustur. Onerilen
filtrenin cikisi, beklenen degerden sapma egilimi gosterdigi anda adaptasyon kazang orani, a
k( ), anhk blyilk bir dedere kurulmakta ve hatayr hizla kigllterek beklenen dedere
yaklastirmaktadir. Bodylece izleme hatasi asimptotik olarak sifira yakinsamaktadir. Bu
calismada, adaptasyon kazang¢ orani parametresinin kendisini yenileyerek adaptif filtrenin
izleme kabiliyetini gelistirmesi 6nemli bir yeniliktir. Tasarlanan filtre, yakinsama orani ve
izleme kabiliyeti cinsinden diger filtre algoritmalar ile karsilastirimistir. Uygulama sinyalleri
olarak; streksizliklerin bulundugu tarafimizdan olusturulan yapay bir sinyal ve literatlirde
karsilastirma dlciti (benchmark) olarak yaygin kullanilan 3 adet kaotik sinyal kullaniimistir.
Benzetim sonuglar, sunulan filtrenin basariminin, diger adaptif filtre algoritmalarina gore
daha yliksek oldugunu gostermektedir. Sonug olarak; giris istatistiki parametrelerinden
bagimsiz, bir bagka deyisle giriltiiye karsi badisikhd yiiksek, glirbiiz ve her zaman kiiresel
minimum ¢6zimune giden, Lyapunov kararliligini garanti eden bir dogrusal adaptif FIR filtre
tasarimi sunulmustur.
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In this study, the design of a linear adaptive FIR filter is achieved using Lyapunov stability
theory. This filter design is formulated as an inequality constrained optimization problem.
This problem is solved by using Lagrange multiplier theory. Lyapunov stability theory is
integrated into constraint function to guarantee asymptotic stability in sense of Lyapunov.
Tracking capability is improved by using an adaptation gain rate, a k( ), which is adaptively
adjusted itself depending on sequential tracking square error rate and thus a novel adaptive
filter algorithm is presented. When the proposed filter out tends to deviate from the desired
reference signal, the adaptation gain rate, a k( ), abruptly set a great value and converges to
desired reference signal. Thus, the tracking error can asymptotically convergence to zero.
This study is the first in the literature which is a novel approach improving the tracking
capability of filter by using an adjustable adaptation gain rate. The designed filter here is
compared with other types of filter algorithms in term of convergence rate and tracking
capability. A created artificial signal having a finite number of discontinuities and three
benchmark chaotic signals from literature are used as application signals. Simulation results
show that the performance of the proposed filter is superior to other adaptive filter
algorithms presented in this thesis. In result, an adaptive FIR filter design is realized
satisfying asymptotic stability in sense of Lyapunov and it is independent of statistical
properties of input. In other words, the proposed filter is robust and it has a unique solution.



