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1. KOHCTPYKTUMBHUI CUHTE3 IIJIAHAPHUX aHTEH NPUPOLSHVMU aJITOPUTMaMU ONITUMI3alLil

2. Structural synthesis of planar antennas by nature inspired optimization algorithms

Pedepar:

1. Y nuceprauiiiziil po6oTi 31iiCHEHO aHali3 epEeKTUBHOCTI TEHETUYHOIO aJITOPUTMY Ta aJITOPUTMY OIPKOJIMHOTO
POIO y 3a/1a4ax KOHCTPYKTUBHOIO CMHTE3Y IJIAHAPHOTO MIMPOKOCMYTOBOTO AUIIOJIS, IIJIaHapHOI TpodiiboBaHOi
1IiIMHHOI aHTEHU Ta MIKPOCMY>KKOBOI aHTE€HH 3 KiJIbKiCTIO TOYOK Ha Ipodii He 6isbie 10, BU3BHAYEHO ONTUMAJIbHI
IapaMeTpy aJaropuTMiB. BcTaHOBJIEHO, 1110 aITOPUTM OIIKOJIMHOTO POIO MOTpedye Ij1sl CUHTEe3Y B 3-4 pa3u MeHIle
KOMII'FOTEPHOI0 YacCy Hi’K TEHETUYHUN aJITOPUTM. 3alIPOIIOHOBAHO HOBUY QJITOPUTM KOHCTPYKTUBHOTO CUHTE3Y,
OCHOBOIO KOTO € IHBepCid ITYYHUX HEMPOHHUX MEPEXK 3a IOIIOMOT0I0 TEHETUYHOTO aJITOPUTMY. B3HavYeHo, o
CTBOPHUTH MOJIeJIb aHTeH!U 3 TOXNOK0o10 MeHIe 10% MO>KIIMBO 32 LOIIOMOTOI0 6araTomapoBoro epcenTpoHa ia 3
IIPUXOBAaHMMM IIPOIIAPKaMU Ta NlepeaBajbHOI0 QYHKIi€0 y BUIJISIAL TiepOosiuHOro TaHTe€HCY, TPEHYI0UU TaKy
Mepexy meTozioM JleBeH6epra-MapKeap/iTa y NOeJIHaHHi i3 perynspusalieto baileca. BukopucrtoByoun
3aIIPONIOHOBAHUI HEVPOHHO-TEHETUYHUN aJITOPUTM, CUHTE30BaHO MIXPOKOCMYTOBY JUIIOJIbHY aHTEHY i

npodinboBaHy LIJIMHHY aHTEeHY 3 5 TOYKaMu Ha npodisi a8 nianazony yactot 3,1 - 10,6 I'Tu. Ha npuknazi cuaresy



OPTOMOJ0BOTrO II€PETBOPIOBAYA HA KOAKCiaJIbHOMY XBUJIEBOI 1JIs [liarnia3oHy 4acror 3,4 - 4,2 I'Ty mokaszaHa
MO>KJIMBICTh BUKOPUCTAHHS HEHPOHHO-TEHETUYHOTO aJITOPUTMY IJ1s CUHTe3y IpucTpoiB HBY. Pe3ysibTaTi CUHTE3Y
IIMPOKOCMYTOBOTO JIUIOJIS MiATBEPAKEHO €KCIIEPUMEHTAIbHUMU JOCIIiIKEHHIMU.

2. An efficiency of the constructive synthesis is numerically investigated for the ultrawideband dipole antenna and
tapered slot antenna for the frequency range 3.1-10.6 GHz and microstrip antenna for receiving GPS signals at
frequency 1.575 GHz. The goal of the synthesis is achieved by properly modifying the radiating contour profile of
the mentioned antennas. In this investigation the maximum number of points along the contour is 10. It is
established that particle swarm optimization needs to analyze in the method of moments based full-wave
simulation program FEKO 3-4 times less number of antenna variants than genetic algorithm and it is found an
optimum set of parameters for the investigated global optimization algorithms. In order to reduce synthesis time a
novel concept of neural-genetic optimization is presented. The key feature of this algorithm is modeling of the
antenna by using artificial neural networks (ANN) with a modular architecture and synthesis by inversion of the
created ANN by using genetic algorithm. It is found that model of the antenna with the error on the level of
"engineering precision" 10% for both gain and return loss can be created by using a multi-layer perceptron with
three hidden layers with 10 to 20 neurons in each and sigmoid activation function in the form of hyperbolic
tangent. A combination of Levenberg-Marquardt backpropagation algorithm with Bayesian regularization is found
to have the best performance on training of the neural networks. In order to illustrate a neural-genetic algorithm
an UWB planar dipole and an UWB planar tapered slot antenna are optimized with respect to return loss and gain.
The optimized antennas shows a good impedance matching (return loss < -10 dB) and gain 2 to 5 dB for the dipole
antenna and 5 to 10 dB for the tapered slot antenna over the whole frequency range. Through the synthesis of the
orthomode transducer for the frequency range 3.4 - 4.2 GHz, return loss less than 0.1 and channel isolation more
than 40 dB it is shown that neural-genetic algorithm can be applied for synthesis of microwave devices as well.
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