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Cpean 3apay, pelwaemblx 6opToBbIMU paanoTexHudecknmmn cuctemamum (PTC) HM3KOCKOPOCTHBLIX
BecnunoTHbIX neTatenbHbIX annapaTtoB (JTA) HeM3MeHHO NPUCYTCTBYIOT CrieayloLme:
e onpeaeneHns pacctTosaHUS 4o npensatcTeud | B nepegHen nonycoepe J1A;
e OnpeaeneHns paccTosHUS 40 NOACTUIALWEN NOBEPXHOCTH h B HWXHel nonycdepe J1A;
enepepava c gaHHblx ¢ JIA B nyHKT ynpaenexus (1Y) B KpyroBoe asmMmMyTarnbHOE NPOCTPaHCTBO;
*npuem curHanos J1A u3 Y B KpyroBoM asmmMmyTanbHOM NPOCTPaHCTBE.

MaccorabaputHble, 3HeprosaTpaTtHble orpaHnyeHunst " CINOXHOCTH obecneyeHus
anekTpoMarHutHonm coBmecTumoctn (BMC) Bcex PTC BbIHYXOalT K COBMELLEHUIO UX (YHKUMA B
MHorodyHKunoHaneHon PTC, obecneunBaiollen WX WCMNOSMIHEHWE B pacnpedenieHHOM 4acTOTHO-
BPEMEHHOM MPOCTPAHCTBE NMPW UX pa3geneHnn no 4actoTe n BO BPEMEHM.

Ha puvc. 1 npnBognTCst y4acTOK YacTOTHO BPEMEHHOro npocTpaHcTBa FT, Ha KOTOPOM OKOHTYPEHBI
CMMIOWHON JIMHMEN T[paHuUbl U3nyYyaemblX, a LWTPUXOBOM JIMHWMEN — MpPUHUMAaEMbIX CUrHanoB Ha
uHTepBanax T1-T4 opHoro pabouyero uukna PTC: T1 — uHTepBan u3ny4yeHWss U npuema nUHENHOro
ONCKPEeTHO YacToTHo-moaynupoBaHHoro (OQYM) curHana ¢ Hecywumun yactotamu f, rae 1 =1, ..., M ¢
nosiocon vactot 2AF, nanyyaemoro Ha BceM uHtepane T1 = ATIM ¢ warom AT, ¢ uenbio onpeaeneHns
CpeaHero 3Ha4YeHuUs pasHOCTHOW Y4acToTbl Fp Mexay YactoTamu U3fy4aemMblX U NPUHUMAeMbIX CUTHAarNoB u
NPONoOpPLUUNOHANbBHOIO 3HAYeHW0 HaBuraumoHHoro napametpa I} T2 — uHTepBan M3nyyYeHuss CUrHarnos
yacTtoTHoM Tenerpadpum (UT) nepenayn aaHHbIX ¢ BopTa JIA B NakeTHOM pexume Ha HecyLumx YactoTax fi,
fL+1 B nonoce 4actot 4AF ¢ ANUTENbHOCTLIO anemeHTa Ty = AT 1 npuema YT curHanos ynpasnexus J1A B
MakeTHOM peXxume Ha Hecywwmx yacTtoTax fi, f, B monoce yactot 4AF; T3 — nHTepBan n3nyyeHus n npuema
OYM curnana, nogobHoro T1 anga namepeHus HaBurauumoHHoro napametpa h; T4 — uHTepBan nsnyyeHus u
npuema YT curHana nogobHbin T2.

Linknnyeckni Tanmep ynpasnsieT 3NeKTPOHHbIMU NnepeknoyaTensaMn aHTeHH U u3MeHsaeT paboumn
pexum PTC [1]. [MepecTpoiika Hecywlen 4acToTbl MepenaTymMka obecnevMBaeTcs CMEHOW KOLOB
cuuTbiBaroLwwmxcs ¢ MN3Y Ha nHtepBanax T1, T3 u kogoBOM NOCNEAOBaTENbHOCTLIO AaHHbIX HA MHTepBanax
T2, T4. lNpuem curHanoB B ABYX aHanoroBbixX KBaApaTypHbIX kKaHanax B nonoce 4YacTtot 2AF Ha AUCKPETHO
nepectpamBaemon Hecylwen vactote f; Ha mHTepBanax T1, T3 n Ha UKCUPOBaHHbIX YacToTax fi, f, Ha
WHTepBanax T2, T4.

LUndposas cunbTpauma B OBYX KBagpaTypHbIX KaHanax npueMHuka Ha wuHTepBanax T1, T3
COCTaBINAKWMNX Pa3HOCTHOW 4acToThl Fp, npeacrtaeneHHbix otcyetamm Ha 0.25T, — nepuoga
MoZynupylolen dactotel wusmeputensa | wnm h, obecneumBaeTcs NOMOCOBbIMU  DUNbTPaMU C
NnepeMeHHbIMU BEPXHEN rpaHULEen nonockbl MNponyckaHns u KodddUUMEHTOM nepefadnm amnnuTyapbl
curHana no Yyactote A(F), ynpasnsiemMblX CpeaHNUM 3Ha4eHWEM PasHOCTHOW YacToTbl <Fp,>, onpegenseMmbiM
3a K umKknoB ycpeaHeHus MICKOMOro napameTpa.
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Ha pwuc. 2 npenctaBneHbl KpanHWe 3Ha4YeHUs aMninTYAHO-YaCTOTHBIX XapakTePUCTMK MOJTOCOBbLIX
dunbtpoB nameputenen | n h (kpmeble 1,2) n NONOCOBbLIX PUILTPOB KBaApaTyPHbIX KaHANoB YaCTOTHOMO
cenekTopa KOAOB kKaHana ynpaeneHus (kpuBas 3), BEpXHSs 4acTOTa cpe3a KOTOpbIX onpeaensercs
LUMPUHON criekTpa curHana AF, a HWKHAs YyacToTa cpe3a BblOpaHa ¢ y4yeTom Tpebyemoro nogaerieHus
BMOPALIMOHHBIX YaCTOTHbIX COCTaBISOLLMX, Bbi3biBaeMbIX paboTor ABuratensHom yctaHoBkuy JTA.
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Peanunsaumsa yeTblipexkaHanbHbIX KackagHbIX LM@POBbLIX MOMOCOBbIX (PUILTPOB, C LIMKIINYECKM
N3MEHSIEMON CTPYKTYpPOW, Ha OCHoBe (UIbTPOB BTOPOro mnopsiaka W nocnegywowas obpaboTka
OT(PUNBTPOBAHHBLIX YACTOTHBIX KOMMOHEHT BbIMOSHAETCA C MCMONb30BaHWEM AMaroHarnbHO-61104HOrO
anroputma [2] B curHanbHOM npoLeccope ¢ TaKTOBOKW YacToTon He MmeHee 50 MITu.
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There are several main problems which are solves by on-board radiotechnical systems (ORS) of
low speed unmanned flying machines (UFM):
» the determination of range | before the obstacle in the front half-sphere;
» the determination or range h before underlies surface in lower half-sphere;
« the translation of massages from ORS to the point of management (PM) in circular space;
» the receiving the signals from the PM in the circular space.

The mass, size, energy restrictions and the difficulties of provision of electromagnetic compatibility
between all ORS compel to combine their functions in multifunctional ORS. Different function of new ORS
are execute in the portioned frequency-temporary space in the mode of their division in the frequency and
time.

The timer which work in cycle controls electronic switches of antennas and changes a temporary
work mode of ORS. The changing of the carrying frequency of transmitter is ensured by changing of the
codes from ROM and code sequence of received data. The receiving of signals in two analog channels is in
the band of frequencies 2[JF on the discrete changeable carrying frequency.

Numerical filtration of two receiver channels is ensured by filters with the variable upper border of
passband and amplitude/frequency coefficient A(F).

The realisation of four cascade numerical filters on base of second rang filters with round
changeable structure and the processing of frequency component is executed according to diagonal-block
algorithm in signal processor with not less than 50 MHz clockrate.




