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POBIIMPIOIOTHCS

2. Radiation and scattering of wideband pulse signals by complex structures from tapered slot antennas

Pedepar:

1. O6'eKT BOCIIIKEHHS: IPOLECU BUIIPOMIHIOBaHHSI Ta PO3CisSIHHS iMITyJIbCHOTO CUTHaLy. MeTa: BUBYEHHSI [IPOLIeCiB
BUIIPOMIHIOBAaHHS i pO3Cil0BaHHS IIMPOKOCMYTOBUX iMITyJIbCHUX CUTHAJIIB CKJIAHMMY CTPYKTYPaMHU 3 LIIJIMHHUX
aHTEH, 10 PO3IKUPIOIOTHCS. 171 LIbOro MPOIMOHYETHCS 3aCTOCYBAHHS CIELia/IbHUX aHTEHHUX CUCTEM J1JIs1
KEPOBAHOT'O BUIIPOMIHIOBAHHS BiZJ€OIMITyJIbCHUX CUTHAJIB 3 MOKJIMBICTIO CUHTE3Y JiarpaM CIIPSIMOBAHOCTI. [ly1s
BUpillIEHHS LUX 3aBIaHb HeobXifgHa 00yA0Ba MOZEJi pO3paxyHKY I10J1iB BUITIPOMiHIOBAHHS B aJIbHIN 30HI B 4acoOBill
obsacTi. Ha 0CHOBI gaHOi MOZEJIi Tak cCaMO IIJIAHYEThCSI CTBOPEHHSI HOBUX PETPOIUPEKTUBHUX AHTEHHUX CUCTEM
17151 IePEBUNPOMIHIOBAHHS BiZI€OIMITYJIbCIB i KPYrOBUX PEILITOK /151 BUIPOMiHIOBAHHS iMITYJIbCHUX CUTHAJIIB.
3abesneyeHHs CUHTe3Y JliarpaM CIIPSIMOBAHOCTI 32 PaXyHOK 3aCTOCYBaHHS CIIelliajIbHUX aHTEHHUX CUCTEM Jja€
MOXJIMBICTb [10OYIyBaTU OCHOBU [J1s1 IPOBEJIEHHS TPUBUMIPHUX MiJINOBEPXHEBUX Bil€OIMITyIbCHUX AOCIIIPKEHD.
MeTonu: IeKOMIO3ULIHMI Ta anepTYPHUI METOAY, A TAKOK IPUHLUII CYIE€PIO3ULii CUTHAJIB Y YacOBiil 06J1aCTi.

JJ1s OLIiHKM IMCIIEPCIMHUX XapaKTePUCTHUK IIepeiadi BUKOPHUCTOBYBABCS METO[L CIIEKTPAJILHOTO aHAJIi3y



IIPOCTOPOBOTO CIeKTpa. [Ipu npoBeieHHi eKCIIepUMEHTIB BUKOPUCTOBYBAIMCS CTATUCTUYHI METOM OOPOOKU
BHMipIoBasibHOI iHopmalii, a TaKo>K MeToau IUCKPeTHOI ekcTpanossuii. HoBuszHa: CTBOPEHO eNeKTpOoANHAMIUHY
MOJIEJIb [1J11 PO3PaxXyHKY IT0JIiB BUIIPOMIHIOBAHHS IBOBUMIPHUX PEILITOK 3 WIIJIMHHUX aHTEH, 10 PO3MIMPIOIOTHCS, 32
yYMOB 30y)KEHHS iMITyJIbCHUM CUTHaJIOM. Ha mificTaBi CTBOpEHOI MOieJli BU3HAYEHO BILJIMB PO3TAllyBaHHS
€JIEMEHTIB y IBOBUMIPHIl peiTLi BiZHOCHO [0 IIPOCTOPOBOI TPUBAJIOCTI iMITyJIbCY HA IIMPUHY JiarpaMu
CIIPSIMOBAHOCTI. OTPUMAaHO 3aJIEXKHOCTI HAIIPSIMKY MaKCUMYMY JiiarpaMy CIIPSIMOBAHOCTI y IIPOCTOPI Bif, 4acy
3aTPUMKU 30y KEHHSI €JIEMEHTIB PELIiTKU. YIIeplle 3a[IPOIIOHOBAHO, TEOPETUYHO 1 €KCIIEPUMEHTAJIBHO
IOCJIiIKE€HO KPYrOBY aHTEHHY PELIiTKYy 32 YMOB 30yIPKEHHS iMITyJIbCHUM CUTHAJIOM. BU3HAY€HO 3aJI€KHICTD
KiJIPKOCTI IeJIIOCTKIB JiiarpaMu CIIpSIMOBAHOCTI Bifi OJISIPHOCTI 30yIpKEHHS eJIEeMEHTIB peLliTKY y pasi
BUIIPOMIHIOBAaHHS iMITyJIbCHOTO CHMIHaly. Tako>X BCTAHOBJIEHO 3B'SI30K BEJIMYMHY YaCOBOI 3aTPUMKU 30y KEHHS
€JIEMEHTIB pelliTKy 3 POPMOIO AiarpamMu CIIpsIMOBaHOCTI. CTBOPEHO €KCIIEPUMEHTaNIbHUI 3pa3oK. JoCaimKeHo
PETPOIMPEKTUBHY aHTEHHY PEIIITKY i3 IIIMHHUX aHTEH, 10 PO3MUPIOIOTLCA, TUITY BaH-ATTa y pasi
[IepPEBUNPOMIHIOBAHHS IMITYyJILCHOTO CUrHasny. [TokazaHa MOKJIMBICTh 3aCTOCYBaHHS 3BOPOTHBOCIIPSIMOBAHUX
AHTEHHMX CUCTEM B iMIIyJIbCHOMY pexkuMi. CTBOPEHO PO3paxyHKOBY MOJI€JIb [1J1s [10J1iB [1IePEBUITPOMIHIOBAHHS, a
TaKO>XX BUTOTOBJIEHO €KCIIEPMMEHTAJILHAN 3Pa30K JAHOi 3BOPOTHBOCIIPSIMOBAHOI CUCTEMU. BU3HAYEHO CEKTOD KYTiB,
L7151 SIKOTO 3a6e3I1evyeThCsl BUCOKUH PiBeHb IIePEeBUIIPOMIHIOBAHHS IMITyJIbCHOT'O CUTHAYy. BU3HAaY€HO CTPYKTYpY -
PETPOAUPEKTYBHY PELIiTKY, 175 IKOi BUsIBJIEHO e(eKT 3MEHIIEeHHS aMIJITy 11 IepEeBUIIPOMIHEHOTO CUTHAJY B
CEKTOPI KyTiB 3aBISKU [1€PEBUNPOMIHIOBAHHIO IMITYJILCIB €JIEMEHTAMU 3 Pi3HOIO TIOJISIPHICTIO MigKIII0OYEHHS
3'€[IHYI04Oi JIiHii. 3aIIPONIOHOBAHO HOBY €JIEKTPOAMHAMIUYHY MOJEb [1JI IMITYJIbCHOTO ITiZIIOBEPXHEBOTO
30HYBaHHS 32 IONIOMOTOI0 IBOBUMIPHUX PEILITOK 3 IIiIMHHUX aHTEH, 110 PO3MUPIOIOTLCS, KA NO3BOJINIIA
IIOKPAIlUTHU B [I€KijbKa pa3iB KOHTPACT 300pakKeHb MiiNOBEPXHEBUX 00'eKTiB. TaKoXX 3alIpONIOHOBAHO aJITOPUTM
06p0o6KU HaHuX. Lle 103BOINIIO 32 paxyHOK IPOCTOPOBOI CeseK1ii IpoBecTy NOOYA0BY 300pasKeHb MiJIOBEPXHEBUX
00'eKTiB 3 BUCOKMM PiBHEM [eTasni3allii, a TaKoX Jaji0 MOKJIMBICT OTPUMAHHS 300pakeHb €JIEMEHTIB

niAinIoBepxXHEeBUX 00'eKTiB, 110 3aTiHEHO 32 YMOB BEPTUKAJIbHOI'O 30HyBaHHSI.

2. The object is process of radiation and scattering of a pulse signal. The purpose: A processes of radiation and
scattering of broadband pulsed signals by complex structures from tapered slot antennas. What is proposed the
use of special antenna systems for controlled radiation video-pulse signals with the possibility of synthesizing
radiation patterns. To solve these problems it is necessary to build a model to calculate the radiation fields in the
far field in the time domain. Based on this model also planned to create a new retrodirectivity antenna systems for
videopulses and reradiation of pulse signals by circular TSA arrays. Provide synthesis patterns by using special
antenna systems allows us to construct a basis for three-dimensional subsurface ground penetrate research. The
new results are the following: The electrodynamic model for calculation of radiation fields of two-dimensional
array of tapered slot antennas (TSA) has been obtained in the work for pulse signal excitation. The influence of a
placement of elements of two-dimensional array on width of pattern has been determined. Dependences of main
lobe direction on time delay of array element excitation have been received. Firstly the circular array of TSA in
case of pulse excitation has been proposed. The influence of array element excitation polarities on pattern forming
and time delay excitation on pattern has been determined. Retrodirective TSA array of Van Atta in the case of pulse
signal reradiation is investigated. The possibility of using these systems in pulsed mode has been demonstrated.
Sector of angles, which provides a high level of reradiated pulse signal, has been defined. A new electrodynamic
model for subsurface pulse sounding by two-dimensional TSA arrays has been proposed. It allowed creating the
images of subsurface objects that are shadowed in sounding and improving their contrast in several times.
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