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NMpocTon oGpaTHbLIN KOHBEpPTEP

Ansa BOCCTaHOBJIEHUA MOHOINpamMm

XXX Cumnosnym no paguoriokaLMoOHHOMY 30HOMPOBAHUIO NMPUPOOHBLIX Cpen

B oannoui pabome onucwieaemcs cucmema 60cCMaHO8NIeHUs YUPPOBo2o hopmama UOHOSPAMM
BEPMUKANILHOZ0  30HOUPOBAHUS NO UX OMKpblmomy 2paghuueckomy uszoopasxcenuro. boina
paspabomana ynpoweHHas Npocpamma OJisl 60CCO30aHUA U KOHBEPMUPOBAHUS UOHOZPAMM,
NONYYEHHbIX PATUYHBIMU UOHO30HOAMU.

Onucanne anropytma W 0OCYyXOeHMe MOoNny4YeHHbIX
OaHHbIX

[lpu wuccnenoBannu HMOHOC(EpPHl BO3HUKACT PsJ 3a7ad, pPEIICHHE KOTOPBIX
HEBO3MOKHO 0€3 OpraHu3aluy aBTOMAaTH3WPOBAaHHOW 00paboTku MHGOpMALUU O
cocTtossHMA HOHOC(epbl. MoHOTpaMMa, Wil BEICOTHO-YAaCTOTHAS XapaKTEPUCTHKA -
OJWH W3 CaMbIX PACIPOCTPAHEHHBIX HCTOYHUKOB WH(MOpmManuu o6 moHocdepe,
NpeCTaBIAIONMI co00i HAOOp TOYEK, KakJas M3 KOTOPBIX UMEET KOOPIWHATHI:
YacTOTY U ACHCTBYIOUIYIO BBICOTY.

K coxanennio, Ha OOJBIIMHCTBE CAMTOB, COJEpXKaIMX HOHOCHEPHYIO
UH(POPMAITUIO, TPAKTUIECKU BCE JAHHBIC, B TOM YHCJIE 1 HOHOTPAaMMBI, IPUBOISTCS B
YIIPOIIEHHOM TpaduyeckoM pacTpoBOM BHUAE, TO €CTh MOXKHO IOJYYHThH JIHIIb
KaueCTBEHHOE, a He KOJIMUYECTBEHHOE IpecTaBieHue o0 nonocgepe. Hanpumep, Ha
MHOTHX HOHOTpaMMax TPHUBOASATCS KpPHUBBIE BOCCTAHOBJIEHHOTO MPOGUIIS
AIIEKTPOHHOM KOHIIEHTPAIIMH, 10 KOTOPHIM MOXHO JIMIIL OLEHHUTH €ro (Gopmy, HO
HEBO3MOYHO y3HaTh IU(ppoBbIie 3HaUeHUsI. C APYroi CTOPOHBI, BO MHOTHX Hay4HBIX
KOJUIEKTHUBAX CYILIECTBYIOT CJIOKUBILIMECS HapaOOTaHHbIE METOJIUKU U COOCTBEHHbBIE
YHHUKaQJIbHBIE MPOTpaMMbl 00pabOTKH, B TOM YHCJE U UOHOTPaMM, paboTarolme ¢
OTIpe/ICNICHHBIMU (pOpMaTaMu JTAaHHBIX.

Ecmu Biagenen naHHBIX BBICTaBWI Ipaduyeckoe MpeacTaBieHHe HOHOTPaMMBI B
CBOOOJHBIN JOCTYN, TO HE Hapyllas aBTOPCKUX W MATEHTHBIX MPaB MPU MOMOIIU
oOpaTHO 3a/1a41 BO3MOKHO CJeNaTh onu(ppOBKY, COXpAHUTh JaHHbIC B opMarte, ¢
KOTOPBIMHU UCCIIEIOBATENh MPUBBIK pab0TaTh, U MPOBECTH MOBTOPHYIO 00pabOTKYy,
HalpuMep, BOCCTAHOBHUTH TOT K€ MPOQMIb MEKTPOHHON KOHIIEHTPAIUK MO CBOEH
METOJWKE, ISl TOrOo, 4YTOOBI JIaHHBIC, IMOJYYEHHBIE C Pa3HBIX MPHOOPOB OBLIH
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oOpaboTaHbl €MIMHOOOPA3HO, T UX KOPPEKTHOTO comocTaBiieHus. OCOOEHHO 3TO
KacaeTcsi MHOTOTOYEYHBIX OJJHOBPEMEHHBIX HA0IIOIEHNH, KOTJa HEBO3MOKHO Cpazy
3aJICICTBOBATh BCIO MMEIOIIYIOCS TEPPUTOPUATHLHYIO anapaTrypy, MpuHaIJIKAIy o
Pa3HBIM BEIOMCTBAM, WJIM HAyYHBIM KOJUIEKTUBaM. B kauecTBe mpumMepoB MoJ00HBIX
HAOJIIOJICHUH MOXHO TIPUBECTH OKCIIEPUMEHTHI HAa HOHOC(EpPHBIX HArpeBHBIX
CTEH/IaX, UCCJEOBaHNE BO3JICUCTBUS UEISIOMHCKOTO METEOPUTa Ha HOHOC(EpHbIE
MPOIIECChl, H3YyYCHHE JMHAMHUKUA CIOpaguyeckux E-ciioeB U  unoHOChEpHBIX
BO3MYyIllcHU. HecMoTpss Ha TO, YTO TAKOBOM METOJM, KOTOPBIM MOKHO Ha3BaTh
backscaling, mo TouHocTH ¥ ymOOCTBY SIBISICTCS IIAarOM Ha3ad IO CPaBHEHHUIO C
Kiaccumdeckum autoscaling, MO>KHO HaaesAThCs, YTO OH OyIeT MPUMEHATHCS B TEX
CIIydasix Korja:

° UCXOHBIE ITU(GPOBbBIE JAHHBIE YK€ HEBO3MOKHO BOCCTAHOBUTH HUKAKUM MHBIM
o0pazom,

o B HAaYaIbHOW CTaJUMd WCCICNOBAHMIA, KOTJAa HET YBEPEHHOCTH, OyAeT
HaOIrOAaThCs TPeACKa3aHHbIN (D PEKT,

° HET HE0OXOIUMOCTH 3aKyIaTh BECh OOJBIION 00BEM JAaHHBIX JIJIS1 TOTO, YTOOBI
HCMOJIb30BaTh  TOJBKO  MX  HEOOJBIIYIH0O  4acTh,  HMHTEPECYIOIIYIO
AKCTIEPUMEHTATOPA,

o HE WMEET CMbICIIa THCaTh pa3jMYHbIEe KOHBEPTOPHI JJIs OJHOPAa30BOM

00pabOTKH TaHHBIX.

s paboThl ¢ KOHBEPTOPOM HEOOXOJUMO HMETh TIpaduueckue U300paxeHHs
MOHOTpaMM (Hampumep, CBOOOJHO BBUIOKEHHbIE HAa MOHOC(EpHBIX CalTax, WM
apXvWBHBIC OIM(POBAHHBIC aHAJIOTOBBIC JaHHBIE). Pa3smep wu300pakeHus u
KOJIMYECTBO LIBETOB, WJIM Ipajalldii ceporo mnpu 3ToM He umeeT 3HayeHus. [locie
ATOr0 HE0OXOAUMBbIN (hailn 3arpyxkaercs B KOHBepTepe. MBIIKON BbIIEISIETCS
HeoOXxoaumas 00J1IacTh HM300pakeHusi, cojiepxallero noHorpammy. Heobxomgumo
OTMETHTb, YTO 11eJIeCO00Pa3HO BEIOMPATH HE BCIO 00J1aCTh UICXOAHOM HOHOTPAMMBI, a
TOJILKO Ty €€ 4acTb, KOTOPasi 3aBEJOMO COJIEPKUT OTPAKEHUSI HOHOC(EPHBIX CIIOEB,
YTO B JIAJIbHEUIIIEM MOYKET 00JIETYUTh aBTOMATHYECKYIO0 00padoTKYy.

[IporpaMma aBTOMAaTMYECKHM TBITACTCS ONPENEIUTh W YOAIUTh PaMKH
MOHOTpaMMbl. OCTarOIIAsCsl HAa HOHOTPaMMe pa3METKa JOTOJHUTENbHBIX YaCTOTHOM
U BBICOTHOM CETOK, Kak MoKa3aia MpaKkTUKa, HUKAK HE BIMSAIOT HA YCTOMYUBOCTD
AITOPUTMOB aBTOMAaTU4YeCKO 00pabOTKH.

Ecmu ¢poHOBOE 3HaUEHNE PUCYHKA SIPYE HOHOTPAMMBI, TO HEOOXOIUMO YCTaHOBHTH
(ar uHBEpCUN N300paKEHUS.

EnuHcTBEeHHBIMM TIapaMeTpaMH, KOTOPbhIE HEOOXOIMMO BBECTH OTMEpaTopy MpH
KOHBEpPTAlMM MOHOTPaMMBbI, OyIyT SBISATbCA HadyajdbHas U KOHEYHass YacTOThbl U
HWKHSISL U BEPXHAS TPAHULBI BBICOTHOTO JMana3oHa BBIOPAHHOIO ydacTKa Ha
n300paXeHUN HIOHOTPaMMBbI U BpeMsl, 1aTa U MECTO 30HIUPOBAHMUS.

OCHOBHO# pexUM pabOThl C MPOTrpaMMO KOHBEpTALUU — MakeTHbIN. [Ipu aTOM
UCIIOJIb3YeTCsl TO, 4TO Bce rpaduueckue (aiinbpl OynyT UMEThb OJMH, >KECTKO
3aJlaHHbIN (popMaT U MOKHO HCIIOJIb30BATH OJIHY, 3apaHee BRIOpaHHYIO 00J1aCTh AJIst
KOHBepTauuu. Takke MMeeT 3Hau€HHe U TO, YTO MPAKTUYECKU BCE MOHOC(hepHbIe
JaHHBIEC BBIKJIAJIBIBAIOTCS C OMPEIEICHHBIM MEPUOA0M 30HAMpPOBaHUs. Bbiaenus B



KaTajiore Bce HeoOxoaumble rpadudeckue ¢(aiibl, COXpaHCHHBIE IO TOPSIKY
BpEMEHU 30HJIUPOBAHUSA, M YCTAHOBUB BpeMs 30HIUPOBAHUS HAYAIbHOU
WOHOTPaMMbl W TEPUOJ 30HIUPOBAHMS, MOXKHO TIPOU3BECTH OJHOBPEMEHHYIO
KOHBEPTALIMIO BCEX MOHOTPAaMM, MPU O3TOM BpeMsi 30HAUPOBAHUS KaXKIOU
MOCTIEYIONIeH HOHOTpaMMbl OyJeT aBTOMATUYECKH YBEIMYMBATHCS Ha TEPHUOJ
30HIUPOBaHMs. B pe3yibTare KOHBEPTHPOBAHUS CO3MAIOTCs (ailyibl HOHOTPAMM B
dopmare 1 unoHozoHAa «llukinoH-GPS». MoaynbHbli NPUHLKIT HPOTPaMMBbl
MO3BOJISIET JIETKO J00aBJIATh APYrue OTKPHIThIE (popMaThl HOHO30HAOB, TaAKUE KaK
CADI, «bazucy, dopmar SAO u T.1.

Ha pucynkax 1,2 u 3 nmpuBeaeHBI TpUMEPHI IPOIecca ONU(PPOBKH HOHOTPAMMHBIX
U300paKEHUN TOMyISIPHBIX HOHO30HIOB. BuaHO, 4TO anropuTMsl 00pabOTKH,
ucroJsb3ymomecs: B nporpamme «llukinon-Panuny, He moaBepraBiIMecs HUKAKUM
W3MEHEHUSAM, JaXe TPH CMEHE BXOJHBIX MAaHHBIX, JOCTaTOYHO KOPPEKTHO
CIIPaBUJIMCH ¢ 00paOOTKOM, YTO MO3BOJISIET CYAUTh O JOCTATOUYHOU YCTOMYMBOCTHU
NPUMEHSIOIIMXCS B HUX METOJUK, YTO TO3BOJSIET HAAEAThCA HA TO, YTO M WHBIC
CTOPOHHHUE MPOTPaMMbl CMOTYT pabOTarh C BOCCO3JAHHBIMH TakuUM 00pa3oM
HOHOTPaMMAaMH.

@ Convertlon v.1.0

File Help

Time: 0:00:01 / 0:00:01
Parameters

Fmin[kHz) FMax([kHz)
w00 & s &

HMin(km)  H Max km)

200

2]

w  Help
Wiew

H [lem] Cyclon-GPS  Moscow  14:15:00UTC 12 December 2016 0dB Biw
7on i

| e .H.r. ‘ JE T SO PO UP T URS SOPRTRTS SURPION UOPPPI — | L;J
o . Dpnarmic =
600 S0 P :,'\;' @ Static
' \III‘! ;H. 2 Eqative
| | B R L . s s S
i § 300 eeeeee e é:: }?gzj. (U TN JA Y S S o ScaL\i:ilAmm] M
e | RRN )
" it o Clear
I".- 'JL o ...|.'.'f'l : JE T S S E U S S SRS
[ 5"‘: s T i
iy i 1o ! Frea M2 Manual
File: C\Program Files (;@6)\Borland\Projects\Convertlon\parus-color.bmp Width: 443 Height: 386
PucyHok 1 — T[Mpumep obpaTHOM oumdpoBKM MOHOrpamMMbl doopMaTta MOHO30HAA

Parus (M3MUPAH)



= ] |

Wigw
BEW

9 Gradient
Color

Level
Dipnamic

@) Static
4 ¥

Log [Ampl]
Scaling

Clzar

Marial

<Prew || Hest:

@ Convertlon v.1.0 =8 =X
File Help
i Statio YYYY DAY DDD MMMMSS P1 FFS S AXN PPS IGA PS
Moscow 2017 Jan2l 021 114600 RSF 035 4 714 200 13+ Bl Tirme: 0:00:02 7 0:00:02
foFz 5.845 650 Parameters
foFl 17 FrinKHz)  F Ma [kHz]
foFlp /i
— r—vn|
£oE n/A
foEp 2.11
fxI £.53
foEs Wik
fnin z.87 &1 January 2017 0 dB
MUF (D) 21.82
M(D) 3.70
D Wik
h'F 215.0
h'FZ Z15.0
h'E Wik
h'Es /A
hmFZ Z14.1
hmFl /A gppy | R S S — e wwy | oUU e e e e [T
hmE 110.0
yF2 48.7
¥Fl rZOS A R R e e s ECEEEEEE EEEEEEEE | [ SR
¥E 20.0
EO 55.3 3
Bl 1.89 3
C-level 11 1.0 2.ID 3.0 4.‘0 5.ID E.ID ?.ID 8.‘0 Freq [MHz]
Auto: : . ‘ . A ‘. ‘ : :
Artisth
500200 i ] M
9 10
D 100 200 400 &00 800 1000 1500 3000 [km]
MUF €.5 €. €.9 7.5 8.3 9.5 1Z.8 Zl.€ [MH=z]
M0155_2017021114600.RSF / 2SE£x256h 25 kHe 2.5 km / DPS-4 MOLSS 155 / 55.5 N 27.2 E IonZPng v. 1.2.1E
File: C:\Downloads\lons\MO155_2017021114600_10.bmp Width: 429 Height: 407

PucyHok 2 —

Mpumep obpaTHOM OLMPPOBKN MOHOrpamMMbl hopmaTta MOHO30HAA
DIGISONDE (M3MWNPAH)

@ Convertlon v1.0

File Help

Lovozera (LOT) CADI

2017-01-21 10:55:00 UT (LET=UT+02:15)

“Witual height, km

File: C:\Downloads\lons\LOZ-real.omp

¥) 21011055117

=

File

View Help

H [km]
700

EO0

500

400

200

200

100

Cyclon-GPS
= ;

(X SRS

10 20 30 40 50 B0 70 80 30 100 1.0 120 13FeqMHz]

ig
B/
@) Gradient
Calor
Level
Dpnamic
@ Static
P [
Log [Ampl)
Scaling

Clear

Manual

<Prey || Mests

J)

PucyHok 3 —

Mpumep obpaTHON OUMPPOBKM

CADI (AAHUN)

MoHOrpaMMbl popmMaTa MOHO30HAA




SAKITKOYMEHNE

PazpaboTaH, peau3oBaH Ha MPAKTUKE U MMPOTECTUPOBAH AITOPUTM YIPOILIEHHOTO
KOHBEPTHUPOBAHMSI W BOCCTAHOBJICHHUSI MOHOTPAMM BEPTUKAILHOTO 30HIUPOBAHUSA.
Co3nanHblii KOHBEpTOp (OPMATOB MOKET MPUMEHSTHCS MJIS TMpeaBapUTEIbHOMN
00paOOTKMU NTaHHBIX, MOJYYEHHBIMH PA3IMYHBIMU HOHO30HIAMHU BEPTHUKAILHOTO
30HAMPOBAHMUS, YTO MMO3BOJISIET YIPOCTUTD MPOLIECC CO3AAHUSI €UHBIX HOHOC(HEPHBIX
0a3 nanneiX. [Ipu MoaepHU3aMKM MoJ00HAs METOJMKA MOKET MPUMEHATHCS U IS
BOCCO3/IaHUS MHBIX HOHOC(EPHBIX U CTOPOHHMX JIAHHBIX, HEMOCPEICTBEHHBIN JJOCTYII
K UX [UPPOBBIM UCXOTHUKAM 3aTPYIHEH.
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