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MOIEJTUPOBAHUE 'EOMETPUHU
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B pabote paccMmarpuBaroTcs pa3paboTaHHBIE IPOTPAMMBI ISl MOJEIUPOBAHMS TE€OMETPHU aHTCHHBIX peré-
tok. [IpencraBnena nporpaMma pacuéra 1uarpaMMbl HAlIPaBICHHOCTH aHTeHH B (popmare 3D mozpenuposanus B [10
MATLAB. Ilporpamma co3jaHa Juisi aBTOMaTH3alUM 3aJla4y [OJyYEHMs JUarpaMMbl HANPaBICHHOCTH aHTEHH,
B 2D- u 3D ¢dopmarax. Paszpaborana nporpamma mMogennpoBaHue (GasHpoBaHHBIX aHTEHHBIX peméTok (PAP) co
CITy4alHBIM PACIOIOKEHHEM DIIEMEHTOB MaccuBa. Pa3paborana mporpaMma MOAENHpOBaHUS (ha3HpOBAHHBIX aH-
TeHHbIX pemérok (PAP) ¢ paBHOynanEHHBIMH 3leMEHTaMU MaccuBa. JlaHHas IporpaMma 1o3BOJISET IIPOBOAUTH
MOJISITIPOBAaHUE AUATPAMMBI HAIIPABIEHHOCTH (pa3HPOBAHHBIX aHTEHHBIX peméTok (PAP) pa3nHuHBIX MacCHBOB
B PaBHO Pa3HECEHHOM PACIIONOKEHUH (KJICTOUHOM). BbIcokoe kauecTBO MpuéMa CHTHAJIOB HO3BOIUT IIOBBICHTE 0€3-
OIAaCHOCTBH NOJIETOB KOCMHYECKHX allapaToB H KOCMOHABTOB. OCOOEHHO TO BayKHO NPH HCCIEN0BAHUM JAJIBHETO
KOCMOcCa.

KuioueBble ciioBa: reoMeTpus pasMelieHus, MOJAeJIMPOBAHUE AaHTCHH, ONTUMHU3AUUA PasMeEllleHUs, HaAEKHOCTH

00padoTku nHpopmManuu, mpodieMsl Npuéma, 6e30MaCHOCTD MOJIETOB, KOCMOC

MODELLING OF GEOMETRY
OF ANTENNA LATTICES IN ON MATLAB

Akishev M.S., Petrov M.N., Anarov M.Z.
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In work the developed programs for modeling of geometry of antenna lattices are considered. The program
of calculation of the directional pattern of antennas in the 3D format of modeling is presented to PO MATLAB.
The program, is created for automation of a problem of obtaining the directional pattern of antennas, in 2 of D and
3D-formats. The program modeling of the Phased Antenna Lattices (PAL) with a casual arrangement of elements of
the massif is developed. The program modeling of the Phased Antenna Lattices (PAL) with equidistant elements of
the massif is developed. This program allows to carry out modeling of the directional pattern of the Phased Antenna
Lattices (HEADLIGHTS) of various massifs in equally carried arrangement (the cellular). High quality of reception
of signals will allow to increase safety of flights of spacecrafts and astronauts. Especially it is important at research

of distant space.

Keywords: placement geometry, modeling of antennas, placement optimization, reliability of information processing,

reception problem, safety of flights, space

Bompocy nimaHMpoBaHHSA W ONTHMH3aLUU
pu pa3BEPTHIBAHUM DIIEMEHTOB paaHoTeNe-
CKOIla Ha ONpe/eNeéHHOM, CTPOro OrpaHHyEeH-
HOM Y4YacTKe, IOCBSIEHO MHOTO padot. Llens
JAHHOM CTaThbU COCTOUT B MPEICTaBICHUU
pe3yabpTaToB IO CO3IaHUIO0 MOJENEH aHamu3a
1 ONTHUMH3ALMHM aHTCHHBIX PEHIETOK B Cpele
MATLAB [1-5].

[Iporpamma i pacuéra nuarpammbsl Ha-
[paBJIeHHOCTH aHTeHH B opmate 3D monenu-
poBanusa B 110 MATLAB 3apeructpuposana
B POCIIATEHTE [4]. TIporpamMmma cosznaHa
JUTST aBTOMATH3allMK 33/1a9d TOydeHUs aua-
rpaMMBbl HalpaBJIeHHOCTH aHTeHH B 2 D u 3D
¢dopmarax. [Iporpamma Mo3BONSET MOMTYYUTh
JMarpaMMy HarpaBJIeHHOCTH aHTEHHBI B (hop-
marax 2 D u 3D, B 00bEMHOM BHE B IIBETOBOM
MIPEJICTaBICHUN.

Pesynbrarel nelcTBUs MPOrpaMmbl Ipes-
CTaBJICHBI Ha puc. 1-3.

MopenupoBanue Ga3supoBaHHbBIX
aHTeHHBIX peméTok (PAP) co caydailiHbIM
pacnoJio;keHueM 3J1eMEeHTOB MacCHBa

[Iporpamma, mpencraBieHHass B pabo-
Te [3], MO3BOMSIET MPOBOAUTH MOJEIHUPOBAHUE
JUarpaMMbl HalpaBlIeHHOCTH (ha3npOBaHHBIX
anTeHHbIX pemérok (PAP) B He paBHO pas-
HECEHHOM pacIoyioKeHuu (cimydainom). IIpo-
rpaMMa OTOOpa)kaeT HANpaBICHUE U MOIIl-
HOCTh B M3JIy4a€MOM HaIPaBICHUU HHEPTUH,
a Takke 0ToOpakaeT Pa3sHOCTh MOIIHOCTH H3-
Jly4aeMOM IJIaBHBIM JIy4YOM OT CPEIHEe MoIl-
HOCTH OOKOBBIX JenecTkoB. lIporpammmbIit
KOJI HalMcaH Ha MPOTpaMMHOM OOecreueHUun
Matlab 2010. IIporpamma y4uTBIBaeT, 4To 3a
MAacCHMBOM AQHTEHH CTOMT 3KpaH, KOTOPbIA HE
JIAéT OoTpa3uTbcs 3aAHUM JienecTtkam. Ilpu-
MEHSETCS )i NPOEKTUPOBAHMS U MOJEIUPO-
BAaHUS aHTEHH Pa3JIMYHOIO Ha3HaueHus. [lei-
CTBUE NMPOTPAMMBI IIPEJICTABIEHO Ha pHUC. 4.
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Busyanuzanus neiicTBUSA IpOrpaMMbl
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Puc. 1. 3D 6u0 u 6uo cooxy ouacpammul Hanpagrennocmu OAP,
cocmosyux uz maccusa 14 =14 uzomponnvlx anmenn
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Puc. 2. 3D 6uo u 6uo co6oky ouacpammul Hanpagiennocmu PAP,
cocmoawux uz maccusa 14 x14 nanpasnennvix anment,
Kaod#COwlll 31eMenm Komopozo umeem ycunenue 6 150bu

MonenupoBanue Gpa3upoBaHHBIX
aHTeHHBIX peléTok (PAP)
¢ PABHOYIAJTEHHBIMM 3JIEMEHTAMH MACCUBA

JlanHas mporpaMma o3BOoJISIET IPOBOJUTH
MOJEIUPOBAHNE [HarpaMMbl HaIllpaBICHHO-
CTH (pa3upOBAaHHBIX aHTEHHBIX pemEToK (DAP)
pa3IUYHBIX MAacCHBOB B PaBHO pa3HECEHHOM
pacnionoxkenuu (kinerounom) [5]. [Iporpamma
oToOpa’kaeT HalpaBICHUE U MOIIHOCTh B U3-
Jy4aeMOM HAalpaBICHUU DHEPTUH, a TaKKe
ITOKa3bIBACT B Ipajlycax MHUPUHY KaK NIaBHO-
ro, TaK ¥ OOKOBBIX JIeTiecTKOB. [IporpaMMHbIit
KOJI HaIMCaH Ha IPOTPaMMHOM 00ecIieueHU

Matlab 2010. [Iporpamma y4uThIBaEeT, 4TO 32
MacCHBOM aHTEHH CTOUT KpaH, KOTOPHIH HE
Ma€T OTpa3WThCS 3aJHUM JienecTkam. Jlew-
CTBHE MPOrPaMMBbI TPEJCTaBIEHO Ha pHC. 5.
OO0macTs IpUMEHEHHSI POTPAMM — TIPH TIPO-
CKTUPOBAaHMH W MOJCIMPOBAHUU aHTCHH
pa3IMYHOrO Ha3HAYEHHUs, a TaKkXKe B y4eO-
HOM MpOLEcCe NPU MOATOTOBKE MarvucTpOB
U actiupaHToB. [IporpamMmer 00agar0T PsIIOM
MPEUMYIIECTB: MPOCTOTA peaTnu3aluH, HC-
MOJb30BAHUE WIMPOKO PACIPOCTPAHEHHOTO
IPOrPaMMHOTO O00CCIICYCHHS, Majoe BpeMs
pacuéToB.
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Main lobe magnitude = 14.9 dBi
Main lobe direction = 0.0 deg.
Angular width (3 dB) = 30.9 deg.
Side lobe level = -15.4 dB
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Puc. 3. 3D u 2D 6uo ouazpammol nanpasienHocmu anmeHuvl 60aHosou kanan ¢ I10 CST Microwave
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Puc. 5. 3D 6uo u 6uo cooxy ouacpammul Hanpagiennocmu PAP, cocmoawux uz maccusa

uz 196 xaomuuno pa3H€CéHHblx U30MpONHbIX AHMEHH
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