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The current development of radar and radio surveillance systems requires the
implementation of new technologies, capable of increasing efficiency and
functionality. One ofthese technologies is SDR (Software-Defined Radio), which
allows to increase velocity of setting, flexibility and adaptability ofradio receivers
and radio transmitters. In this work was considered the use of SDR technology in
the methods of radar and radio surveillance, as well as the advantages and
possibilities for improving the system.

SDR (Software-Defined Radio) - ue TexHOMOris, AKa A03BOJIAE NPOrpPaMmHoO
HanawToBYBaTW Ta KepyBaTu pafioobnagHaHHAM 3 BUKOPUCTAHHAM 3BUYANHUX
Komn'totepie. BukopuctaHHas SDR gns  nacMBHOT pagiofiokauii - Moxe
3a6e3Me4ynTn BUCOKY FHYYKICTb Ta TOYHICTb BUMIPIOBAHb, OCKIiNIbK/ MOXe OyTu
3fiiCHEHe NporpamMmHe HanawTyBaHHA NapameTpiB pajionpuitMada Ta nepegauva,
aBTOMATUYHOrO aHanisy OTpUMaHuX CUrHaniB 3a A0NOMOroK pPO3NoAieHUX
064YncnoBanbHUX CUCTEM.

Byno po3rnsaHyTo oAMH 3 HalgeweBwnx i goctynHiwmx SDR - HackRF
One. BiH fBnse co60t0 BiAKPUTUIA NPOEKT, BUXIAHWUIA KOA MOro AOCTYMHWUA.
AnapatHi xapakTtepuctnkn: 1 MHz to 6 GHz operating frequency, half-duplex
transceiver, up to 20 million samples per second, 8-bit quadrature samples (8-bit
I and 8-bit Q), compatible with GNU Radio, SDR#, software-configurable RX
and TX gain and baseband filter, software-controlled antenna port power (50 mA
at 3.3 V), SMA female antenna connector, SMA female clock input and output
for synchronization, convenient buttons for programming, internal pin headers for
expansion, USB-powered, open source hardware.

Uepe3 USB kabenb mofysnb nigkntovaetsca ao NEC 4vepes AKU OTPUMYE
XXVBNEHHA Ta BMKOHYETbCA nepefava faHux. B HackRF One MaeTbea
MiKpokoHTponnep LPC4320FBD144 ¢ ARM Cortex-M4 gapom, ctoite CPLD
XC2C64A-7VQG100C, 3’egHaHa 3 mikpocxemoto MAX5864, sika npefcTaBnsie
coboto gea ALLM Ta gBa LIAT B ogHOMy Kopnyci. PaspagHicte ALLM = 8 6iT,
paspsagHocTb LLATM =10 6it. XapakTepncTmkm came unx ALLM n LA goctatHbo
cnabki. BignosigHo Ao Teopemu KoTe/lbHMKOBA, X MaKcuMManibHa TaKTOBa
yacToTa cknagae 22 MIry,. [ns 36inblWeHHs WUPOTH MNONOCK NepesaTymka MoXHa
3aMiHUTKU Mikpocxemy ALM-LUAT Ha iHwy, 6inbWw WBMAKICHY Ta nepefasatu
AaHi Hanpamy 3 CPLD, B 00Xif MiKPOKOHTPOANEPY, afie HACTYMHUM Cnabkum
Micuem 6yfe MakCMManbHO MPUNyCTUMA WMPUHA NEpPenawToByeEMOro (inbTpy
(30 MT'u), po3TawwoBaHOro B Mikpocxemi nepegasadya MAX2837 (iHTerpoBaHuii
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HaniBaynnekcHMin PY nepefaBay, BUKOHAHWA 3a apXiTEKTypok NpsMOro
NepeTBOPEHHS 3 HY/IbOBOK MPOMIKHOK 4acTOTOH)).

AKWo po3rnagaty 6inblw NoTyXHi SDR, To iX pob0oTa MOX/IMBa Ha YacToTax
0o 6 I'Ty. B npucTtpoax 3 6inbw BUCOKMMM pobouynMMK vacTtoTamu npobnema
BMCOKOAKICHOTro oumndpoByBaHHsA BY curHanis BUPILWYETHCA TX NepeHEeCceHHAM
Ha 6iNbll HM3bKY YacToTy. [JNs LbOro BUKOPUCTOBYHOTHCA 3MilLyBay i ONOPHUIA
reHeparop.

[Ons  nacuBHOI pagionokayii 3 BUKOpUCTaHHAM SDR  MOXYyTb 6yTu
BUKOPUCTaHI Pi3HI METOAN Ta anropuTMu, Taki 9K meToAam 06pobGKWM cuUrHanie,
(ifbTpayil Ta aHanily, a TakoXX MeTOAM MalWMHHOIO HaBYaHHA Ta LWTYYHOrO
IHTeNnekTy. BignosigHI nporpamHi nakeTu [03BONAKOTb BUKOPUCTOBYBaTK L
MeTOAN ANA 3HaXO4KEHHS Ta BU3Ha4YeHHA mMicuenepebyBaHHs 06'€KTiB Ha OCHOBI
aHanisy BigbuTMUX curHanis.

TakMm 4umHOM, BUKOpuUcCTaHHA SDR pnsa nmacMBHOT pajgionokauii Moxe
3a6e3MeyYnTy BMCOKY TOYHICTb Ta FHYUKICTb BMMIpPHOBaHb, a TAKOX [03BOJIAE
BMKOPWUCTOBYBAaTU pPi3Hi MeTOAM Ta anroputMum AN [JOCATHEHHSA MNOTPIOGHOT
TOYHOCTI Ta HaAiNHOCTI BUMiptoBaHb. BukopucTaHHs TexHonoriit SDR B meTogax
MacuMBHOT pafionokauii Ta pagiopo3BifKy CTano AyXe akTyanbHUM 3aBAAKN KO0
FTHy4KoCTi Ta agantmBHoCTi. SDR p[03BONA€ 3aMiHUTK anapaTHi KOMMOHEHTU
pagiocucteM Ta pajapiB nporpamHMM 3abe3neyeHHsAM, WO B CBOK Yepry
[,03BONAE NPUCKOPUTN BHECEHHS 3MIH, 3HUXYE BapTICTb PO3P0O6KKN Ta peanizayil
HOBMX CUCTEM pagiofioKauii Ta pagiopo3BigKu.

Ona po6otn 3 SDR 6yno pos3rnsgHyTO BiNbHe |1 BigKpUTE nporpamHe
3abe3neyveHHs GNURadio. BoOHO 3abe3srneyye MOXAMBOCTI MNPOrpamHoro
pafioMOBNEHHA, MOro MOXHa BWMKOPWUCTOBYBaTW [Ansi CTBOPEHHA A0AaTki.,
OTPUMaHHA AaHMX 3 LMMPOoBMX NOTOKIB abo nepeaasaTt AaHi B LUMPOBI MOTOKN.
GnuRadio Mmae (inbTpu, KaHalbHI KOAepw, €NieMeHTU CUHXPOHi3auil,
ekBanamsepu, AemMoaynaTopu, BOKOAEp, AEKOAepn Mae MOX/IMBICTb nepepaui
[AAaHUX Bif 04HOro 610Ky A0 iHWoro. Mpu CTBOPeHHI NporpamMmHMX CUMyNAToOpIB,
AN PO3P0OKM MOX/NBO BUKOPMUCTOBYBATK 6i6110TEKM, HanncaHi Ha moBax C ++
i Python.

CnNNCOK BUKOPUCTaHMX LKepen:

1 RTL - SDR npuitmau https://habr.com/ru/post/373465/
2. HackRF One https://habr.com/en/articles/499376/
3.Software Defined Radio https://habr.com/ru/post/451674/
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