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AHHOMayusi — PaccMoTpeHbl paanMonoKaunoHHbIE MeToabl
1CCnegoBaHUsi METEOPHBIX SIBIIEHWUI C UCTONb30BaHWEM CUrHa-
nos TB ctaHuun. MNpoBegeH aHanua curHanos undposoro TB
BellaHusa ctraHgapta DVB-T2 Ha npegmeT Mx MCMNosnb3oBaHUA
ONnsi pagvoMeTeopHbIX UCCnedoBaHUi. YCTaHOBMEHO, YTO B
uncgpposom TB curHane cogepxaTcs HenpepbiBHble MWMOT-
curHarnbl, napameTpbl KOTOPbIX 3apaHee U3BECTHbI. ATOT hakT
NO3BONAET rEeHepPMpPOBaTb OMOPHbIVA CUrHas Ha NPUEMHOW No3u-
LUK, CpaBHMBATb €ro C MPUHATLIM U ONpeaensTb napaMmeTpbl
CUrHanoB, OTPaXXeHHbIX OT METEOPHOro crieja.

|. BBeneHue

B HacTosilee BpeMs NS U3y4eHUs MEeTEOpHbIX SAB-
NEHNA LUIMPOKO UCMONb3yeTCs pagmorioKaunoHHbIN Me-
Tod. Pagmonokaumsa MeTeopHbIX cnedoB NO3BONSeT no-
nyyaTb AaHHble 0 PU3NYECKNX NapamMeTpax MeTEOoPHbIX
Ten, a TaKke npoueccax, MPOMCXOAALWMNX B aTmocdepe
3emnu Ha BbicoTax (80...100) Km.

OKOHOMUYECKM BbIrOAHBIM SBIAETCA UCMONb30BaHWe
MEeTOAOB PafMonoKaumMn C UCNOSNb30BaHNEM CTOPOHHUX
WUCTOYHUKOB W3MydYeHUss. Takumm WUCTOYHUKaMW MOryT
SABNSATBCA CUrHanbl TEMEBU3NOHHBIX W paavoBeLlaTenb-
HbIX CTaHLUWMI, CeTb KOTOPbIX XOPOLLO pasBuTa.

[l. Acnonb3oBaHue TB curHanoB ans
MeTeOpPHON paanonoKauum

MepBooyepenHON 3ajayen ABNsieTcss 0OHapyXeHue
N naeHTnUKaLmsa curHana, oOTpaXKeHHOro oT METEOPHO-
ro cnega. OTpaxeHne OT METEOPHOro crnega MOXHO
paccMaTpvBaTbh Kak aMnaUTygHYH MOAYNAUMIo, Mpu
3TOM OTPaXEHHbIA CUTHaN MMEET XapakTepHyl amnnu-
TYAHO-BpeMeHHyto xapaktepuctuky (ABX) [1].

B cBoen cTtpykType aHanoroBbin TB curHan cogep-
XWUT CryyariHyt0 COCTaBMSALLYIO curHana nsobpaxeHus,
a Takke OeTepMUHMPOBaHHbIE COCTaBMsOLWNE, Takue
KaK Hecyllasi 4yactoTa, CTPOYHbIE U KaJpOBblE CUHXPO-
UMMynbCbl U Apyrme cnyxebHble curHanbl, onpegerneH-
Hble B [2].

B [3] paspaboTaHa meToauka vaeHTUdMKaUMM OT-
paXKeHHbIX OT METEOpPHbIX CNeaoB CUrHamoB C UCMOMb-
30BaHMEM CTPOYHbIX CUHXpoumnynbcoB. [lpu npueme
MCMOnb3yeTcs Y3KononocHuii AM npueMHuk n usmeps-
eTCca aMmnnuTyga NepBoOW rapMOHMKU CTPOYHbBIX CUHXPO-
MMMYNbCOB. TakMx U3MEPEHU Ha BPEMEHU CYLLECTBO-
BaHWsi MeTeopHoro crnepa (B cpegHem 0,1 c) mpowucxo-
ONT HECKOMNMbKO COTEH, YTO no3sondeT nonyyuntb ABX.
Oanee vaeHTUUKaUus ¢ oTpakeHnem OoT METEOPHOro
crnefa npov3BOAMTCA MO CTEMEHW CXOXECTU MONy4veH-
Hon ABX C pacyeTHOW Ha OCHOBaHWW creuuanbHbIX
NPU3HaKOoB.

Paguonokauusi MeTeopHbIX CrnefoB MO3BOMSET W3-
MEpUTb CKOPOCTb BETPa Ha Yykas3aHHbIX BbICOTax Mo Be-
nuynHe ponnneposckoro casura vactoTel (OCH), BbI-
3BaHHOro Apendgom meteopHoro cnega. B [3] onucaH
meToq namepeHus [CH ¢ ncnonb3oBaHMEM 3TanOHHbIX
CWrHarnoB 4acToTbl, PAcMoOfIOXEHHbIX B LUECTOW CTPOKe

TB curHana. OHM MMeloT cTabunbHOCTL Nopsigka 10'11,
4YTO MO3BOMSIET ONpefensaTb CKOPOCTb BeTpa C Maron
norpeluHocTblo. B [4] onncaH meTog onpepenenns OCYH
no cCMeLLeHno YacToTbl Hecywen TB curHana. lNMpose-
OeHbl cneuumanbHble UCCneaoBaHnst N0 U3MEPEHUI He-
CTabunbHOCTM HecCyLlel YacToThl nepegaTymka Ha Anu-
TENbHOCTM CYLLIECTBOBAHNSI METEOPHOrO criefa, Tak Kak
B HOpMaTMBax OHa He onpepgeneHa. ViamepeHus noka-
3anu, 4YTO Ha Manom NPOMEXyTke BPEMEHU HecTaburb-
HOCTb MMeeT NopsaaoK 10 (okono 2 'y ansa nepsoro TB
KaHana). OTa BenuuuHa ABNAeTCA npuemnemon Ans
N3MepeHUss CKOPOCTU BEeTpa, Tak Kak oxuaaemble [JCH,
Bbl3BaHHble ApeidomM MeTEOPHOro crieja nopsiaka He-
CKOMbKUX aecatkos L.

lll. AHanu3 TB curHana ctaHgapta DVB-T2
Ha nNpeaMeT UCNOJIb30BaHUA
ONA paguoMeTeopHbIX UCCNeaoBaHUMN

B paHHoe Bpems npoucxoauT nepexon psaa Ccrpad
Ha undcposoe TB BelwlaHue. B yacTtHoCcTW, B YKpauHe
nNpuHAT ctangapt DVB-T2. B cBA3n ¢ 3TMM BO3HMKaeT
Heo6XoAMMOCTb aHanmsa curHana ykasaHHoro craHgap-
Ta C Lenblo onpeaeneHns BO3MOXHOCTU ero 1crnonb3o-
BaHUA AN pagnoMeTeopHbIX UccneoBaHni.

[MapameTpbl UnpoBoro curHana npmeeneHs! B [5]. B
DVB-T2 npumeHsieTca MynbTUMNIEKCUPOBaHUE C OpToro-
HanbHbIM YaCcTOTHbLIM pasgeneHvem kaHanos (OFDM —
Orthogonal Frequency Division Multiplexing), 4yTo npea-
cTtaBnget cobor criyya OOHOBPEMEHHOW Mepedayu
notoka UMGPOBLIX AaHHLIX MO MHOMMM YacTOTHbIM Ka-
Haram (CoO MHOTMMW HECYLLUMW KonebaHuamn).

B [5] yka3aHO, 4TO B UM(POBOM CUrHanNe npucyT-
CTBYIOT OETEPMUHMPOBAHHbIE COCTaBMSAIOLIME, Ha3BaH-
Hble HenpepbIBHbIMU NUOT-CUrHanamu. Ons Hux 3ape-
3epBUpOBaHbl OnpeferneHHble nogHecywne. WMHaekchl
NOAHECYLLMX N3BECTHbI, @ TaKkKe U3BECTHbI aMnnuTyabl
n dasbl nepegasBaeMoro curHana. Nanyyaembln curHan
onuceiBaeTcs opmynon [5]:
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CvmBon OFDM dopmupyetcst M3 cymmbl MOOHECY-
LUMX, KONMMYEeCTBO KOTOPbIX Kmax OMpeaensieTcs pexwu-
MoM nepegaum (pasmepom BId). Nanee dopmupyroTcs
kagpbl (6roku) no Lg cumsonos (puc.1). UeHTpanbHas
Hecywas fc , cooTBeTCTBYOLAa cepeanHe BblAENEeHHOro
YaCTOTHOrO KaHamna, MoAdynvpyeTcsl nocriegoBaTenbHo-
CTblO KagpoB.
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® HenpepblBHEIE NMNGT-cUrHaNbI O HaHHble
Puc. 1. lNMpumep nocnedosamesibHOCMU CUMB0J108
OFDM.

Fig. 1. An example of OFDM symbols sequence

BblgeneHne HenpepbiBHOrO NUMOT-CUrHana meToha-
MW, onncaHHbIMK B [6], AaeT BO3MOXHOCTb OnpeaeneHns
aMnNUTYAHbIX M YaCTOTHbLIX MapamMeTpoB pagnomeTeop-
Horo kaHana. OnpegeneHne 3TMX NapamMeTpoB MOXeT
OCYLLIECTBNATLCA MeToAaMM, onmcaHHbiMu B [3] u [4].

V. 3aknoyeHune

MpoBeneH aHanua curHana umdpoBOro TeneBu3u-
OHHoOro BellaHusa ctaHgapta DVB-T2. YcraHoBneHo, 4to
NMOMUMO MH(POPMALIMOHHBIX COCTaBMSKOWMX B CUrHane
UMEKTCA AETEPMUHUPOBAHHbIE MUMOT-cUrHanbl. oka-
3aHa noTeHuMarnbHas BO3MOXHOCTb UX UCMOMb30BaHUS
B Ka4yeCTBe 30HOUPYIOLMX NMPU NacCMBHOW pagMosioka-
UMM MeTeopoB. Takke nokasaHa BO3MOXHOCTb UOEHTU-
UKaLUN CUTHaNOoB, OTPaXKEHHbIX OT METEOPHLIX Cre-
pos. lMpu nocnepytowen obpaboTke curHanos, oTpa-
KEHHbIX OT METEOPHOrO Crefa, BO3MOXHO onpeaerneHne
napameTpoB npoueccoB Ha BbicoTax 80-100 km.
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Abstract — Aspects of the digital TV broadcasting signals us-
ing (standard DVB-T2) for meteor phenomena investigations are
considered. Found that the digital TV signal contains continuous
pilot signals predefined parameters. This fact allows generating a
reference signal, and determining the reflected from meteor trail
signal properties by comparison with the reference one.

|. Introduction

Now the radiolocation methods are widely used for investi-
gations of meteor phenomena. Such investigations provide data
concerning physical parameters of meteoroids and the pro-
cesses in the Earth's atmosphere at 80-105 km altitudes.

I, lll. Main Part

The structure of the analog TV signal has a random com-
ponent of the image signal and the deterministic components,
such as a signal of carrier frequency, horizontal and vertical
sync signals and other service signals.

Meteor radars can measure wind speed at these altitudes
by the Doppler frequency shift (DFS), caused by the drift of the
meteor trail. A method for measuring the random-number gen-
erator with the frequency reference signals, located in the sixth
line of TV signal is described in [3]. In [4] a method for deter-
mining the DFS drift speed from the shift of the carrier frequen-
cy of TV signal is developed. The stability of the TV signal car-
rier frequency is not regulated in for time intervals limited by the
average duration of a meteor (0.1s). Special measurements
have shown that this value had order 8° (about 2 Hz for the
first-third TV channel). This value is acceptable for measuring of
the meteor drift and wind speed, as the expected DFS caused
by the drift of meteor trail have values of a few tens of Hz.

At the present time digital TV broadcasting standard is im-
plemented (in particular DVB-T2 standard in Ukraine. In this
context it is necessary to analyze the signal of digital standard
to determine the feasibility of its use for meteor investigations.
OFDM symbol is formed from the sum of subcarriers, the num-
ber of which (Knax) is determined by Transfer Mode (or by the
size of FFT). Further the frames (or blocks) with LF character
per each one are formed (Fig. 1). The central carrier fc, corre-
sponding to the middle of the selected frequency channel, is
modulated by a sequence of frames.

IV. Conclusion

It was established that the digital TV signal has the deter-
ministic pilot signals in addition to the information signal com-
ponents. Using these one by processing of the signals reflected
from meteor trails allows determining the parameters of natural
phenomena at 80-100 km altitude.
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