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Bu tez calismasinda Yapay An Kolonisi(Artifical Bee Colony, ABC) algoritmasi ilk kez FPGA (izerinde donanimsal
olarak gergeklenmistir. ABC algoritmasi siirii tabanl sezgisel (metaheuristic) yeni bir algoritmadir. Arllarin dogada
polen arama davranislarindan adapte edilmis ve bir cok optimizasyon probleminde basari ile kullanilmistir. Bu
galismada ABC algoritmasinin FPGA (izerinde etkin bir sekilde gerceklenmesini saglayan donanim mimarisi
dnerilmistir. Onerilen mimari sayesinde algoritma FPGA iizerinde daha az yer kaplamakta ve PC tabanli yaziim
versiyonlarina gére daha hizli calismaktadir. Onerilen mimarinin performansinin test edilmesi icin literatiirden
ylksek hesaplama giicli ve hiz gerektiren fonksiyonlar segilmistir. Ayni zamanda ABC algoritmasi ile YSA egitimi
problemi de FPGA ortaminda gergeklenmistir. Yapilan cgalismalar sonucunda donanim (izerinde gergeklenen
yapinin hem optimizasyon problemlerinde hemde YSA editiminde PC tabanli uygulamalarla ayni dogrulugu
gosterirken, bu uygulamlara gore cok daha hizli oldugu gbzlemlenmistir.
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In this thesis the first hardware implementation of the artificial bee colony (ABC) optimization on Field-
Programmable Gate Arrays (FPGAs) is introduced. The artificial bee colony optimization is a new population—
based metaheuristic algorithm. It is adopted from the natural foraging behavior of real honey bees and has been
employed to find solutions to wide variety of optimization problems. In this paper we propose an efficient
hardware architecture which leads to an efficient implementation with a less space requirement on FPGA and
reduced runtime over software based solutions. Proposed architecture is tested with functions selected from the
litrature. In addition to that Artificial Neural Network (ANN) tarining with ABC algorithm is also implemented on
FPGA. The results indicate that the proposed architacture is as accurate as its software counterpart on PC but
much faster than its corresponding software implementation in both function optimization and ANN training.



