(MLP) clidal) sasia ¢ jaal) ciludd 3385l (FPGA) Llla dava juall @il gal) 48 ghucaa 1 Juld

patmiae ¢ jial) A 3385aY (FPGA) Lila Ay el el sul) 48 ghuaa
(MLP) i

éJ\.\SdﬂhJJﬁ d,)hm’dﬁb
el g SN anid — il g SN Atia A0 g G pnid — Auaaigll Als
ALDAY

L e alaieWh (MLP) cilidall saaia &l i ¢ 5 dnae 408 aacnall 48 jha #1385 Gl 12a
Al de ) ) ALKl el Ciuag AR Hasiuly Wadn S (BP) aSall Uiy A ) sa ladinly
A s b g s i oA ol 8 (VLSI) ol 4806 dadin amliai Jaad pasiis Al (VHDL)
el Y1 Ay aad) CIAN Al Baay yoed A (2 serandl Adadd) e Jaedil) A alasiul)dguac
Ailal) daiil) drpa s dapmall eVl Arpa dadiuly Ll dan

DY) A ) A aladialy G ) deaadd) A3 () Gua Ll saaeie dnac A0S Mg avenal o
Al Aalad) B el o Jsanll (i jad Matlab 3ay 8 s sk & 5lSla iy aladinly aSsl
23 345 o35 Spartan 3E g s Lis G el Gl sl 4 ns day 38 o 4800 ol LS ey o5 Apasl)
Ja e ey ay 33 diall ASuS & L laa g Virtex4 s (FPGA) Aoy i éﬁ Al Adasil) dapay 400
sl

-

FPGA Implementation of a Multilayer
Perceptron (MLP) Network

Rafid Ahmed Khalil Nour talal gadawe
College of Engineering - Mechatronics Dept. College of Electronics Eng.- Electronics Dept.
rafidamori@yahoo.com nourgadawe@yahoo.com

Abstract

In this paper, we suggest a method for designing and implementing of multilayer
Perceptron (MLP) neural network based on backpropagation (PB) learning algorithm. The
method is described using very high speed integrated circuit hardware description language
(VHDL), that used in developing the designs of a very large scale integration (\VVLSI). Firstly
artificial neuron with sigmoid activation function has been designed and implemented which
is considered as a basic unit of MLP. The MLP network is trained by BP algorithms, in the
Matlab environment in order to obtain the ideal parameters of the network. Then hardware
implementation of MLP on FPGAs, of types Spartan 3E and Virtex4 is achieved by using
integer format and floating point format respectively . A comparison is done between the two
arithmetic formats of MLP implementations on FPGAs.

Keyword: MLP neural networks , floating-point (FLP) arithmetic, FPGA, VHDL.
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Max output time after clk 4.780 4.74
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No. of Slices 96 out of 4656 2%

No. of Slice flip flop 71 out of 9312 0%

No. of 4input LUT 173 out of 9312 1%

No. of I0Bs 21 out of 232 9%
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No. of GCLK 1 out of 24 4%
Timing Report
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Back propagation Floating point Neural Network

No. of Slices 6645 out of 10240 64%

No. of Slice flip flop 4276 out of 20480 20%

No. of 4input LUT 12537 out of 20480 61%

No. of I0Bs 98 out of 320 30%

No. of GCLK 1 out of 32 3%
Timing Report

Min period (ns) 11.985

Min input time before clk(ns) 8.204

Max output time after clk(ns) 4.372
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