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1. CTpyKTypHMII CUHTe3 Ta IPaKTU4HA peasi3allis pagioMeTpiB 3 KOMIIEHCAL€I0 TeMIlepaTypHUX PIIyKTyaLii
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2. Structural synthesis and practical realization of radiometers with compensation of temperature gain
fluctuations

Pedepar:

1. O6’exT mocnimxkeHHs: - 06pobKa PalioMeTpUYHUX CUTHAJIB. [IpegmMeT BOoCliIpKeHHs — alfOPUTMU i CTPYKTYPHI
CXEMU OOPOOKH palioMETPUYHUX CUTHAJIIB Y MOAYJISLIHUX palioMeTpax 3 HecTabibHUM KoeQillieHTOM
HiICUJIEHHS Y OOIETEKTOPHIN 4aCTUHi. Y poOOTi MpoaHali30BaHO HEOJIKY, Ki 3HVKYIOTh €(PEKTUBHICTb
3aCTOCYBaHHS PaiiOMETPIB P BUPIillI€HH] pi3HOMaHITHUX 3aa4. OJIMH 3 OCHOBHUX — 3MillleHHS OL[iHOK
IapaMeTpiB palioMETPUYHUX CUTHAJIIB — [IOPOJKYEThCS PIYKTyallisMu KoeQillieHTy NifCUIeHHs Y AOJeTeKTOPHIN
cekuii npuiiMaya, sIKi 3'BJISI0TbCSl, HAIIPUKJIIAL, [IPY TEMIIEPATyPHUX KOJIMBAHHSIX HABKOJIMIIHBOTO CEPELOBUILA,
a6o npu po604YOMY HarpiBaHHi OKpEMUX €JIEMEHTIB pasiomerpa. Came TOMY ITpU pO3po01Lli NEPCIEKTUBHUX

pazioMeTpiB 0OOB'SI3KOBUM € ypaxyBaHHS LIbOTO YMHHUKA. Y poOOTi MaTeMaTu4HO GopMasizoBaHO, CPOPMYIbOBAHO



ONTUMI3aliMHY [I0OCTAHOBKY 3371a4i Ta BIIEPILIE CMHTE30BAHO ONTHMMAJIbHI Ta KBAa3iONTUMAaJIbHI aJITOPUTMU OLIIHOK
IIyMOBOI TEMIIEPATYyPH JKEpeia BUIPOMIHIOBAaHHS B MOAYJISLIIITHOMY paZiioOMeTpi, 110 MiCTSTB SIK onepariii
IIOiHTEPBaJIbHOTO IHTErPYBAHHS Y BIIOBIIHI IT€piogy MOLYJ LIl B Pi3HUX KaHa/IaX [IPUAOMY LIYMOBUX 3aBaf, Ta
3aBaj, B CyMi 3 KOPUCHMM BUIIPOMIHIOBAaHHSIM, TaK i CyMapHOTO iHTEIpyBaHHS, L0 4O3BOJIsIE KOMIIEHCYBAaTH TPEH]
HecTabinbHOro KoedillieHTa OCUJIEHHS IPUIIOMY TPaKTy. Y poOOTi NPUBOLATHCS SIK PE3YJIbTaTH MOJEIOBAHHS, TaK
i HaTypHUX BUIIPOOOBYBaHb IIPUIIMaYa, SIKUI peaslizye CUHTe30BaHUI aropuTM 06pobKy curHaiis. IIpoBeieHo psif
TPUBAJIVX (HEKiJIbKa T'OAVH) BUMipIOBaHb [1apaMeTPiB aTMOC(epH (UMUCTOI i B XMapHY IOrOfly), siKi IOBHICTIO

NigTBEPIXYIOTh JOCTOBIPHICTL OTPMMAHMUX PE3YJIbTATIB i BUCHOBKIB.

2. The object of the study is radiometric signal processing. The subjects of the research are algorithms and
structural schemes for processing radiometric signals in modulation radiometers with an unstable gain in the pre-
detector part. The analysis of deficiencies which reduce efficiency of the radiometers applications in various
problems solution was performed in this research. One of these problems is the shift of the radiometric signal
parameter estimates that is caused by the fluctuations of the gain in the predetection part of the receiver. These
fluctuations are caused, for example, by temperature fluctuations of the environment or by heating of individual
elements of the radiometer when it is in the operating mode. That is why it is mandatory to consider this factor
while designing perspective radiometers The optimization problem statement is mathematically formulated, and
the optimal and quasioptimal algorithms for estimating noise temperature of the radiation source in the
modulation radiometer are presented for the first time. These algorithms contain the operations of received
signals adaptive decorrelation as operations of the interval integration during the corresponding modulation
periods in different receiving channels of noise hindrance and hindrance mixed with useful radiation, as well as
total integration. This allows to compensate the trend of an unstable gain coefficient of the receiving input. The
paper presents both simulation results and field tests of the receiver, which implements a synthesized algorithm of
signal processing. A number of long-term (several hours) measuring of the atmosphere parameters (within the
clear and clouded sky) proved reliability of the obtained results and conclusions.
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