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1. MeToM aKTUBHOTO i MIACMBHOTO 3aXUCTy MaJIOPO3MiPHMX Ha3€MHHUX OO'€KTIB Bifl MATPUYHUX PaliOMETPUYHUX

[IaCMBHO-aKTUBHUX CUCTEM BUSIBJICHHS MIJIIMETPOBOrO [ialla3oHy

2. Methods of active and passive protection of smallsized ground objects from matrix radiometric passive-active
detection systems of millimeter range

Pedepar:

1. METOII1 AKTVMIBHOT'O I [TACMBHOT'O 3AXVCTY MAJIOPO3MIPHUMX HABEMHUX OB’ €KTIB Bl MATPYHIX
PAIIOMETPUYHUNX IMACMBHO-AKTHMBHHNX CHUCTEM BUSBJIEHHS MUIIMETPOBOT'O OIATTABOHY YV muceprarii
BUpIllIEHa aKTyaJlbHA HAayKOBA 33/1a4a 3HWKEHHS PAJiOMETPUYHOI IIOMITHOCTI MajIOPO3MipHUX Ha3€MHUX PYXOMUX
00'€KTIB BiJl IaCHBHO-aKTUBHUX PaJliOMETPUYHUX CUCTEM BUSBIJIEHHS MiJliMeTpPOBOro Aiana3ony. Po3pobieHi i
YIOCKOHAJIEH] MOZEJIi i METOIM NIOJIOKEHO B OCHOBY CTBOPEHOI B POOOTI METOINUKHY OLiHKM MMOBIPHOCTI i JalbHOCTI
BUSIBJIEHHS] MaJIOPO3MIPHUX, B TOMY YMCJli PyXOMHUX, HA3€MHUX 00'€KTiB IACUBHO-aKTUBHUMU PaJliOMETPUYHUMU
crucTeMaMu BUsBIIeHH i ineHTHdikauii MinimeTpoBoro fianazony. MeTtoguka 403B0OJIsIE yPaXOBYBAaTH BEJIMKY
KiJIbKiCTb (haKTOPiB (MiLIHICTb i 6araTono3uiiiHy nody 0By IyKepeia MiJiCBidyBaHHs, IIXPYHY T10JIOCU ITPOITyCKaHHS
npuriMaya PM crucTtemu, XxapakTepPUCTHMKY aHTE€HU [pKepeJia MicBidyBaHHd i PM cucremu), i ymoB BisyBaHHS PM

cructemu (KyTH Bi3yBaHHsI, po3Mipu i KOHirypariiiio 06’eKTa, BIJINB aTMOC(EPHUX IiIPO METEOPIB), SIKi BIIJINBAIOTh



Ha NIPOLIeC BUSIBJIEHHSI Y He BUSIBJIEHHS MAJIOPO3MiPHUX Ha3eMHUX 00’eKTiB. OTpuMaHi B po6OTi aHAMITU4HI BUPa31
IO3BOJISIIOTH OLIIHWUTH BIIJIMB HA NPOLEC BUSBJIEHHS 3aCTOCOBAaHUX METO/IB i 3aC00iB 3aXUCTy, i TAKUM YMHOM
OLIiHUTU e(EKTUBHICTb 3aCO0iB 3HUKEHHSI IOMITHOCTI MaJIOPO3MIPHUX Ha3EMHUX PYXOMUX OO €KTIB Bif
PaZioOMETPUYHUX CUCTEM BUSBJIEHHS MiJIMETPOBOrO Aiana3oHy. 3aCTOCYBaHHS IACUBHUX CUCTEM 3aXUCTY
(MacKyBasIbHUX IIOKPUTTIB) MaJIOPO3MiPHUX Ha3eMHUX OO €KTIB, 110 3HKYIOTb BUIIPOMIHIOBaJIbHY 3[JaTHICTB,
Hanpukian, Ha 10 1B, 3MeHIye IaybHICTh BUSIBJIEHHS 00'€KTiB IaCUBHO-aKTUBHUMU CUCTEMaMU He MEHUI HiXK y TpU
pasu. 3aCcTOCYBaHHS aKTUBHOTO MifiCBiYyBaHHS 00'€KTiB 0COOUCTUM [IKEPEJIOM IIYMOBOTO MiJICBidYyBaHHS 3
KEepOBaHOIO MilIHICTIO 103BOJIsSIE 3a6€3M1€UNTH MaJINA, B IIEpPeiiji HyJIbOBUI1, KOHTPACT «00'€KT — POH 3eMHOI
MOBEPXHi» HA BXOJIi PaIiOMETPUYHOTO ITPUIIMaYa IMACUBHOI CUCTEMHU BUSIBJIEHHSI, TPAKTUYHO HA JIFO0ii 1aJbHOCTI
Bifl CUCTEMU BUSBJIEHHS 1O MaJIOPO3MIPHOro Ha3eMHOro o6’ekTy. KitouoBi cj10Ba: BUCOKOMIBU/IKICHI JIiTa/lbHi
arnapary, MiJiMeTPOBUH [ialla30H, MaTPUYHI KOPEJISILIMHO-E€KCTPEMAJIbHI CUCTEMU BUSIBJICHHSI, aKTUBHI i TaCHBHI

CHCTEMHU 3aXUCTY, MACKyBaJIbHi IOKPUTTSL.

2. METHODS OF ACTIVE AND PASSIVE PROTECTION OF SMALL-SIZED GROUND OBJECTS FROM MATRIX
RADIOMETRIC PASSIVE-ACTIVE DETECTION SYSTEMS OF MILLIMETER RANGE The actual scientific task of
reducing the radiometric visibility of small-scale land mobile objects from passively active radiometric detection
systems of the millimeter range is solved in the dissertation. The developed and improved models and methods are
based on the method of estimating the probability and range of detection of small-sized, including mobile, ground
objects created by passive-active radio-metric systems for detecting and identifying a millimeter range. The
method allows to estimate a large number of factors (power and multi-positional construction of the illumination
source, the bandwidth of the receiver of the PM system, the characteristics of the backlight antenna and the PM
system), and the conditions for viewing the PM system (viewing angles, dimensions and configuration of the object,
influence of atmospheric hydrometeors) that affect the detection or non-detection of small-scale land-based
objects. Analytical expressions obtained in the work allow to evaluate the influence on the detection process of the
proposed methods and means of protection, and thus to evaluate the effectiveness of methods for reducing the
visibility of small-sized land mobile objects from radiometric detection systems of the millimeter range. The use of
passive protection systems (camouflage coverings) of small-sized ground objects, which reduce the emissivity, for
example, by 10 dB, reduces the detection range of objects by passively active systems by at least three times. The
use of active illumination of objects by an own source of noise illumination with adjustable power makes it possible
to provide a small, in the limit of zero, contrast of the "object - background of the Earth's surface" at the input of
the radiometric receiver of the passive detection system, practically at any range from the detection system to the
small-sized ground object. Keywords: high-speed aircraft, millimeter range, matrix correlation-extreme detection
systems, active and passive protection systems, camouflage coverings.
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