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Yapay sinir aglart (YSA), sistem giris ve ¢ikislar1 arasindaki karmasik iligkiyi etkili bir
sekilde modelleyebilme yetenegi ile bilimsel ¢alismalarda yaygin olarak kullanilmaktadir.
Giincel calismalarda YSA egitiminde gradyen tabanli algoritmalarin yaninda global arama
ozelligine sahip algoritmalar da kullanilmaktadir. Bu c¢alismada, gradyen tabanh
algoritmalardan geriye yayilim (GY) ve Levenberg & Marquardt (LM) algoritmalari ile
sezgisel arama Ozelligine sahip algoritmalardan parcacik siiri optimizasyon (PSO) ve yapay
ar1 koloni (YAK) algoritmalar1 kullanilarak YSA egitimi FPGA iizerinde donanimsal olarak
gerceklenmistir. Gergeklemelerde saglamis oldugu dinamiklik ve hassasiyetten otiirii IEEE
754 kayan noktali say1 formati kullanilmigtir. FPGA {izerinde YSA ger¢eklemesinde en kritik
asama olan aktivasyon fonksiyonunun gerceklenmesinde matematiksel yaklasgimlar tercih
edilmistir. Donanimsal ger¢eklemeler dinamik sistem tanima ve ara¢ plaka bolgesi belirleme
problemleri kullanilarak test edilmistir. Egitilen YSA'lar egitim fazinda aga gosterilmeyen
giriscikis ornekleri ile test edilmis ve her 6rnek i¢in yukarida bahsi gecen algoritmalarin YSA
egitimindeki bagarim oranlar1 kiyaslamali olarak verilmistir.
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Artificial neural networks (ANNSs) are commonly used in scientific studies due to their ability
to effectively model complex relationship between input and output of a system. In recent
studies global search algorithms are also utilized in addition to gradient based algorithms in
ANN training. In this study, hardware implementation of ANN training on FPGA is realized
using gradient based algorithms such as Back Propagation (BP) and Levenberg&Marquardt,
and heuristic algorithms such as Particle Swarm Optimization (PSO) and Artificial Bee
Colony (ABC). For implementation, floating point numbers are chosen as number format due
to its dynamism and accuracy. Mathematical approachesare preferred for hardware
implementation of activation functions, which is the most critical stage of ANN
implementation on FPGA. The hardware implementations on FPGA are tested using dynamic
system identification and license plate recognition problems. The trained ANNSs are tested
using input-output data sets which are not used in training and results for each example are
given in a comparative manner.
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