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PE®EPAT JUIIJIOMHOM PABOTBI

Jlunimomuas paboTta: 53 crpanuil, 44 wuFOCTpaIuu, 13 HCTOUHUKOB.

KmroueBsie cioa: HASEMHBIM KOMIUIEKC VYIIPABJIEHMS, IIU-
perynsrop, CIC punbTp, reneparop ¢ 1iudpoBbIM yIIpaBlieHHEM, cucTeMa (Gha3oBoi
aBTOTOJICTPOMKHU YaCTOTHI.

B 1menum paboTbl BXOAST CO3/IaHUE QJITOPUTMOB IM(PpoBOH 00pabOTKH
NPUHUMAEMbIX CUTHAJIOB [JIsI  Ha3eMHOTO Komiuiekca ympasienus MKA wu
ONTUMM3AIMS CXEM TOIABJICHUS TTIOMEX, BO3HUKAIONIUX MIPH Tepeaadye CUTHAJIOB B
JMHUHU CBSI3H, a TaKXKe MpHU €€ 00padoTKe.

[TocTaBnensl cremyromue 3agaun: no uaeonorun SDR co3gath y3ibl s
npuEMHUKA HA3eMHOT0 KomIuiekca ynpasienus 1t MKA, npunsate u 06padboTaTh
CUTHAJI C METEOPOJIOTMYECKOT0 CIYyTHHKA M TOJYYUTh COJIEPKAIIYyIOCS B HEM
MOJIE3HYI0 HHPOPMAIIHIO.

B pesynpraTre mnponenaHHOW palOOThl OBUIM H3Y4YEHBI MaTepHUalbl IO
aHaJoroBoil M I1UGPOBOM 00pabOTKE CHUTHAJIOB, CO3/JaHbl M ONTUMHU3UPOBAHBI
anroput™Mbl 1M(PpoBOIl 00pabOTKM NpPUHUMAEMBIX CUTHaJIOB. Pa3paboran wu
peann3oBaH TeHepaTop C [UQPPOBBIM YIpaBIECHUEM i TEHEPUPOBAHUS
rapMOHUYECKOTO CHUTHAJa Ha MPOTPaMMHUPYEMOU JIOTHKE, YNpaBlIeHWE 4YacTOTOU
KOTOpPOIr'0 MPOUCXOJIUT € MOMOIIBI peanu3oBaHHOro IIM-perynsaropa, KOTOpbIi
HaKariuBaeT 3Ha4eHHe (a3bl HeCyled MPUHUMAEMOT0 CUTHAJIA, YeM OIpenessieT
e€ 3HaUYCHHE, TAK)KEe KOMIIEHCUPYET KoyieOaHus e€ 3HaYeHHUI, BHOCUMBIE [ITyMaMHu.
Pazpabotan ¥ peanu3zoBaH TNapaOOMUYECKUN HMHTEPIIOJISATOP JUIsl TeHeparopa ¢
M(POBBIM yIpaBICHUEM, OJlaroapsi KOTOPOMY CHIDKAETCS YPOBEHb MCKAKEHUIN
rapMOHMYECKOTO0 CcHrHajia Ha ero Bbeixojae. PeammzoBan CIC  ¢uiasTp, He
TpeOyromuii 3HAYUMOTO JHepromnoTpedneHusi. Paspabotana u peanm3zoBaHa
cuctema ($a3oBOM aBTOMOICTPOUKH YaCTOTHI.

Taxxe B pe3ynabTaTe pabOThl ObUI OCYIIECTBIEH MNPUEM CHUTHAja C
mereoposorudeckoro crmytHuka NOAA 19, B pesynapTaTe KOTOPOTrO OBLIH
MOJIYYCHBI TIEPETaBAEMbIC CHUMKH.

Pazpabortannsie anroputmbl UPpoBOit 00pPaOOTKH CHUTHAJIOB MOTYT OBIThH
neperecenbl Ha ITJIMC, 3T0 1mO3BOJISET CO3/1aBaTh HEMPOMBIIICHHOE MPUEMHOE
oOopynoBanue, 4to sBisercss dactbio peanmsanuu HKY MKA mnpoekra mo
3aIyCKy CTYIEHYECKOIo ciryTHUKa bI'Y.



ABSTRACT OF DIPLOMA THESIS

Diploma thesis includes: 53 pages, 44 figures, 13 literature sources.
Keywords: GROUND CONTROL, PI controller, CIC filter, the generator
with digital control, the system phase-locked loop.

In the purpose of the work includes the creation of algorithms of digital
processing of the received signals to the ground control complex ICA and
optimization of suppressing interference when transmitting signals in the
communication line, and when it is processed.

Following are the objectives: on the ideology of the SDR to create the nodes
for the receiver of the ground control complex for the ICA, to receive and process
a signal from a weather satellite and get it contained useful information.

In this work, we studied the materials on analog and digital signal
processing, created and optimized algorithms for digital processing of the received
signals. Designed and implemented generator with digital control to generate the
harmonic signal in the programmable logic speed control which takes place with
the help of the implemented Pl-regulator, which accumulates the value of the
carrier phase of the received signal, determines its value, also compensates
fluctuations of its values, introduced by the noise. Developed and implemented a
parabolic interpolator for generator with digital control, whereby the reduced level
of the distortion harmonic signal at its output. Implemented CIC filter does not
require significant energy consumption. Developed and implemented a system
phase-locked loop.

Also as a result of the work was carried out to receive the signal from
meteorological satellite NOAA 19, in which the transferred images were obtained.

Developed algorithms for digital signal processing can be transferred to the
FPGA, it allows to create non-receiving equipment that is part of the NKU MKA
project to launch student satellites BSU.



