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IIporpammuoe odecnieuenue euXenarthra

Ha3znaueHnue nporpamMmbl

[Tporpammuoe obecnieuenne euXenarthra npeaHa3HaueHO AJIS aHAINM3A PAJIMOCUTHAJIOB B
YacCTOTHOM 00JlacTM B pealbHOM (MM OJM3KOM K pealbHOMY*) wMacmrtabe BpeMeHH,
C UCTOJIb30BAHUEM KBAJPAaTyPHBIX MPUEMHHUKOB, JOMYCKAIONUINX MPOrPaMMHOE yIIpaBIeHUE TIPU
HOAKJIIOYEHUH K KoMmmbioTepy. Ilporpamma oOecrieumBaeT BO3MOXKHOCTH OOHApYKEHHS U
aHaJM3a B TOM YHCJIEe KPATKOBPEMEHHBIX M OBICTPO M3MEHSIOMINXCS PAJANOCUTHAIIOB.

IIpumeuyanue*. Crnenoe BpeMs aHaIM3a 3aBUCUT OT psijia GaKkTOPOB, KIIOUEBBIMU CPEIU
KOTOPBIX SIBIIIIOTCSL YacToTa AMCKpeTH3ammu 1/Q moToka, MoiyyaeMoro ¢ KBaapaTypHOTO
NpuéMHUKA, W MPOM3BOAWUTEIBHOCTh KOMIIBIOTEpA, ONpenensieMas B IEPBYIO OdYepelpb

KOJIMYCCTBOM AA€P U ITIOTOKOB €T0 ITPpoIeccopa.

IpuHuMn padoThl NPOrpaMMbl

Bo Bpems BeInoTHEHUS TTporpamma «euXenarthray:

— OCYILECTBJISIET  HEMpEepbIBHBIII cOOp C  KBaApaTypHOro MNpUEMHUKA  JaHHBIX
BO BPEMEHHOI o0siactu (kBaapaTypHoro nmoTtoka (I/Q mortoka));

— NMPOU3BOJMT MPEeoOpa3oBaHKUE NAHHBIX M3 BPEMEHHOM O0JIACTH B YacTOTHYIO 00JacTh
C TOMOIIIBIO0 aropuT™Ma OricTporo npeodpaszoBanus Oypre (BI1D);

— BBINOJIHAET (DOPMHUPOBAHHE MATPHIIBI paclpeaeseHHs] JaHHbIX B YacTOTHOW 00JacTH
(CIIeKTpOB) B KOOpAMHATaX YacTOTa-MOUIHOCTh M JIETEKTHPOBAHUE IIOCIIEOBATEILHOCTH
CIEKTPOB IO CPEAHEMY, MAKCUMYMY I MUHHUMYMY

— obecreunBaeT BH3yaJIbHOE OTOOpaKEHHWE MAaTpPHIBl pachpeneiieHus W TpaduKoB

CIIEKTPOB B rpaduyeckoM uHTepderce moIb30BaTesl.

(I)yHKI[I/IOHaJILHLIe BO3MOKHOCTH

[Iporpammuoe obGecnieuenune euXenarthra mnogaepKUBaeT CHEAYIONME OCHOBHBIC
(G yHKIIMOHAJIbHbIE BO3MOXKHOCTH:

* yIpaBiI€HUE MapaMeTpaMH KBaJApaTypHOro NpUEMHHMKA (LIEHTpalbHAsl 4acToTa,
4acToTa JUCKPETH3AIMH, I10JIOCA MPOIYCKaHUs, KOAPPHUIUEHTH YCUICHUS NPETyCUIUTEIS |
YCUJIUTEINSI IPOMEKYTOYHON YacTOThI);

+ BU3YaJbHOE OTOOpa)keHHWE MATPHIIbl pacCHpeeeHUs PaJuoYacTOTHBIX CIIEKTPOB

B KOOpAMHATAX 4YaCcTOTAa-MOINHOCTL W JACTCKTHPOBAHHBLIX II0 CpEAHCMY, MAKCHUMyMy H
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MUHUMYMY TpaUKOB CHEKTPOB, PACCUMTAHHBIX NPH 3aJaHHBIX 3HAUYEHUSIX pa3Mepa BbIOOPKH
BII® u riryOuHBI AETEKTUPOBAHMS;

* MapKEepHOE€ H3MEPEHUE MOIIHOCTH CIEKTPAJILHOM COCTaBIIOIICH CUTHAIA,
JETCKTUPOBAHHOTO IO CPEAHEMY, MAaKCHMyMy WJIM MHHHMYMY, Ha 3aJlaHHOHM IOJIb30BaTEJIEM
4acTOTE B MPeJeIIax MOJI0CH MPOITYCKaHUs KBAaIPaTypPHOrO NPUEMHUKA.

K nononHuTeNnbHBIM (YHKIMOHAIBHBIM BO3MOXKHOCTSIM, PEaTN30BaHHBIM B MPOTrpaMMe
euXenarthra, OTHOCSITCS:

+ aHAJIOrOBasl IEMOYJISALNS PAJUOCUTHAIOB (AMIUIMTYAHBIN, YaCTOTHBIN JETEKTOP)
C BO3MOJHOCTBIO 3aJaHMs LIEHTPAJIbHOM YacTOTBl M IOJOCHl INPOMYCKAaHHS aHAJIOrOBOIO
JNEMOIYJISATOPA, IPOCIYIIUBAHNS JEMOYIMPOBAHHOTO ayMOCUTHAIIA;

* YOAJIEHHOE YIIpaBIEHUE IPOrpaMMOM, a Tak)Ke IepeJada Ha YIpaBISIOLIUM
KOMITBIOTEp CIEKTpOB M OJokoB [/Q moToka uepe3 BcTpoeHHbId B mporpammy TCP cepsep,

Mo I/Iep KUBarOIINA Habop komaH 1 Ha 6asze cranmapta SCPI.

Bo3moxxHOoCTH IPHOOPOB, padoTAIIMX MO YIIPABJEHHEM NPOrPaMMbI

[lepeuenr  obGopymoBanHus  (KBaApaTypHBIX  NPUEMHHUKOB), pabOTAlONUX  TOJ

yIpaBieHHeM MporpaMMbl euXenarthra, a Tak’ke X OCHOBHBIE XapaKTEPUCTUKH IMPEICTaBJICH B

Tabm. 1.
Tabmumna 1
O06opynoBanue, paboTaroliee Mo yIpaBJICHHEM POTPaMMBbI
PaGouyas yacrora YacroTa quckpeTusanuu
Mogens
MUHUMATbHASA MAKCUMANbHAS MUHUMATOHAS MAKCUMAanbHas
HackRF One 1 MI'g 6 T 2 MI'u 20 MI'u
SDRplay 10 xI'g 21Tu 2 MI'u 10 MI'
TpeGoBanus k KOHGUIYpaU¥ KOMIIBIOTEpa
[IporpamMmHoe oOecrieueHue euXenarthra pEKOMEHIyeTC st UCIIOJIb30BATh

Ha KOMITBIOTEPE CO CIIeAYIONIeH KOHPUTypaIuei:
+* nporeccop — He xyxke Intel Core 15-3230M CPU @ 2.60GHz;
* 00BEM OTIepaTUBHOM MamsTH — He MeHee 4 1°0;
* 00BbEM BHENIHEH (T0ITOBpEeMEHHOM) maMsTi — He MeHnee 100 MO;
+

paspemieHue skpaHa — He MeHee 1024x768, yactora KaapoB — HE MeHee 24/cek;
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* onepanronHass cucrema — Windows 7, Windows 8, Windows 8.1 wimm
Windows 10.

B 3aBHCHMOCTH OT HCIOJNB3yeMOTO MPOTPaMMON 00OPYAOBAHUS MOXKET MOTPEOOBATHCS
YCTaHOBKA JIOTOJHHUTEIBHBIX MPOrpaMM, KOMIIOHCHTOB W JPaliBEpOB, OOECIICYMBAIONIMX €r0

B3aMMO/JICUCTBUE C MPOrPaAMMOH.

HNHuTrepdeiic nporpaMmal

Cuaumku rpadudeckoro natepderica mporpaMMbl PeICTaBICHBI HA puc. 1 — 5.

= O "
Ref 0 dB LNA 0 dB RBW 0 Hz
Div 10 dB VGA 0 dB RTF 100.00%
=
-2
=3
-4 { SDR dengle manager
5 Name | Manufacturer
’ HackRF | Great Scott Gadgets
_6
; ‘l SDRplay SDRplay, Ltd.
-8l
-0
-101
Start 90 MHz Stop 110 MHz
Depth 256 _Cancel | 0 pts
- ~ Display RT fre ne ™ Display AVG trace ™ Display MAX trace ™ Display MIN trace ;! :_I _ﬁ_!
Frequency ~Level ~FFT [ SF ~Scale
~Center ~LNA gain - ~FFT size -Ref
“ﬂ Hz ‘ -Baseband filter ] ‘ L! 16 _IJ ‘ID j‘
Sample rate ‘I Ll ‘ VGA gain SF depth | | =Div
| 1 [ 3] [fes 3 o ]
Status: idle

Puc. 1. Menemxkep 060pynoBaHust (KBaJpaTypHBIX IPUEMHUKOB)
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= euXenarthra [sdrplay]

Analysis Settings Help

Ref 0 dB LNA 24 dB RBW 610.352 Hz
Div 10 dB VGA 20 dB RTF 100.00%
=1
-2
=3
-4
=3

v

Start 95 MHz

" ,'. .‘\.. /s, A A i A a I\ a A ——
Center 100 MHz Stop 105 MHz

Depth 2048 Span 10 MHz 16384 pts
~ Display RT fr- ne ™ Display AVG trace ™ Display MAX trace ™ Display MIN trace il :I il
Frequency ~Level ~FFT [ SF ~Scale
Center ———— ~LNA gain FFT size -Ref
‘ |1'}D MH ‘- Baseband filter I ‘ [24. a8 El { 16384 zlj||/lo . ‘

Sample rate [8 MHz =] ‘ VGA gain SF depth Div
“10 MHz Ll‘ ﬁzods -] ﬁzm& _%j‘ ﬁm ;:j‘
Status: running . .

Puc. 2. AHanu3 quana3zoHa 4acToT aHamoroBeix FM pagmoctanumii

. euXenarthra [sdrplay]

Analysis Settings Help

Ref 0 dB LNA 36 dB RBW 1.2207 kHz
Div 10 dB VGA 20 dB RTF 100.00%

A
- -

l

. A T,

NN M1 WLy AN/ y

N e\ N WY 7 B
wj/ \ IS M\f v/ \ o

Y |V Fl .W (14 sl b |

o 1
1 Start 928 MHz Center 933 MHz Stop 938 MHz
Depth 256 Span 10 MHz 8192 pts
I Display RT fre ne ™ Display AVG trace ™ Display MAX trace ™ Display MIN trace il :I il
Frequency Level ~FFT [ SF i Scale
~Center ~LNA gain FFT size -Ref
‘ [933 MHz ‘ - Baseband filter ‘ ‘ |36 dB Bl {8192 |||l = ‘

Sample rate [8 MHz =] ‘ VGA gain SF depth Div
“10 MHz - ﬁzo dB -] ﬂzss =1 ﬁm ;:j‘

Status: running

Puc. 3. Oro6pakenue rpaduKoB CIIEKTPOB 0€3 0TOOpaKeHUSI
MaTpPHIIBl UX pacrpeaeneHus («packpacku)
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= euXenarthra [sdrplay]

Analysis Settings Help
Ref 0 dB LNA 24 dB RBW 1.2207 kHz
Div 10 dB VGA 15 dB ) RTF 100.00%
L& Marker m ment - _J';:.
-104 5 ini
Frequency Average Maximum Minimum
_20H |Marker position  [953.39 MHz |-97.9487 dB |-50.1968 dB |-146.575 dB
Positive peak 953.385 MHz |-94.558dB  |-50.1968 dB |-121.326 dB
) Negative peak 953.295 MHz |-100.271dB |-89.2034dB |-172.176 dB
-4
-5 1
v N
70 l | | 1
-80
-0
=1 Start 946 MHz Center 951 MHz Stop 956 MHz
Depth 2048 Span 10 MHz 8192 pts
v Display RT fr ne ™ Display AVG trace ™ Display MAX trace ™ Display MIN trace il :I ;&J
Frequency ~Level ~FFT [ SF ~Scale
~Center ———— ~LNA gain FFT size -Ref
“951 MH ‘ ~Baseband filter ———— “24 dB El [8192 zlj||/lo . ‘
Sample rate [8 MHz = ‘ VGA gain SF depth Div
“10 MHz ;l‘ ﬁlsdB -] ﬁzma =1 ﬁw ;:;I‘
Status: running

Puc. 4. MapkepHoe u3mMepeHrne MOIHOCTH
CIEKTPAJIBLHOM COCTABJIAIOIIEH CUTHAJIA

. euXenarthra [sdrplay] - =] X
Analysis Settings Help
Ref 0 dB LNA 24 dB RBW 1.2207 kHz
Div 10 dB VGA .25 dB i i i .RTF 100.00%
-1 -Demodulator - [ Frequency - 1 Baseband filter - - Volume Il
[Frequency -]/ [02.3953m [100k T T
.2 L L H
=3
-4
_5 'y B
= A | [
-70 -
4807
1 Start 90 MHz Center 95 MHz Stop 100 MHz
Depth 256 Span 10 MHz 8192 pts
| @ Display RT fr- ne ™ Display AVG trace ™ Display MAX trace ¥ Display MIN trace i] :] il
Frequency Level 1 FFT / SF- 1 [ Scale .
Center LNA gain FFT size 1| | Ref
’ 95 MHz ~Baseband filter | |[24dB El ‘ 8192 lj||[lo |
Sample rate |18 MHz “I|| | ~VGA gain - 1| |- SF depth 1| | Div |
10 MHz - [25dB 1|/ |[[2s6 ||||[10 o
Status: running

Puc. 5. Ananorosas nemonynsauus FM paauocurnana
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