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KoHCTpYKTHBHO-CUHTE3YIOU€ MOJCIIOBaHHS OJIMCKABOK Ha (PPOHTI
JTUHAMI4HOT TPO3U

KOHCTpYKTUBHO-CUHTE3UPYIOIIEE MOJAEITUPOBAHUE MOJHUN HAa PPOHTE
JTUHAMUYECKOUN TPO3bI

Summary. At first, deep analysis of modeling processes of the lightning flashes dynamic behavior
in static background and moving thunderstorm fronts with very mobile clouds at NASA satellite
videos was done. Color models’ opportunities were explored for lightning flashes extraction in
significant dynamic thunderstorm fronts and cloudiness. It was shown that the greatest efficiently
in recognition is provided by combining Lab and LCH model-based features. The ranges of color
channels were defined for lightning aureoles. This data was used for their detection at the series
frames from meteorological satellites. The lightning detection filtering is based on the processing
a current frame of the video with linear and quadratic filters were developed to solve these tasks.
An analysis of their effectiveness was done. Modeling of the lightning flashes was implemented
using constructive-synthesizing approach. A set of constructors was developed. Implementing
parametric multi-character constructors allows forming fractal sequences of characters.
Constructor-converter from the character string to time series creates fractal time series, which
determine the location, magnitude and decay rate of lightning discharges. Model video images of
lightning in the thunderstorm front are formed in accordance with the implementation of the
constructor-assembler. The methods and software for lightning extraction from NASA satellites
video, and also for realization constructive-synthesizing models were developed.

Keywords: constrictive-synthesizing modeling, fractal, lightning flash, thunderstorm front, time
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Anoramisa. Criouatky OyB NpOBEJCHUN TIMOOKHI aHami3 MPOIECiB MOJETIOBAHHS IPOLECIB
JTUHAMIYHOTO TOBEIHKH OJIMCKABOK HAa CTaTMYHOMY (OHI 1 PyXOMHX (PPOHTIB TPO3HU 3 IIyKE
PYXJIMBUMH XMapaMH Ha CyIyTHUKOBUX Bieo NASA. Bynu nociimkeHi MOKIMBOCTI KOJMIPHUX
MoIeIe 1)1 BUAUICHHS OJIMCKABOK NP 3HAYHUX JUHAMIYHUX (PpoHTaX rpo3H 1 XMapHOCTi. byno
NOKa3aHo, 110 HalOIbIIa eEeKTUBHICTh PO3Mi3HABaHHS 3a0e3MedyeThbesl MOEJHAHHAM (YHKIIN




Ha ocHoB1 Mozeneld LAB I LCH. BuznadeHo aiana3oHu KOJIPHUX KaHATIB OpeoJiiB OrckaBok. L1i
JlaH1 BUKOPUCTOBYBAJIMCS JJIS1 iX BUSIBJICHHS Ha CEPIMHUX KaJpax 3 METEOPOJIOTIYHHUX CYITYTHHUKIB.
®dingpTparliss MO BUABJICHHIO OJMCKAaBOK 3aCHOBaHAa Ha OOpOOIll MOTOYHOTO Kaapy Bifeo 3a
JIOTIOMOTOI0 JIHIMHMX 1 KBaJpaTWyHUX (inbTpiB, Aki Oynu po3poOiieHi Ui BHUPIIIEHHS LUX
3aBAaHb. byno mpomeaeHo aHami3 ix edexTuBHOCTI. MopentoBaHHS OJMCKABOK BHKOHAHO 3
BUKOPUCTaHHSAM KOHCTPYKTHBHO-SKHMH cuUHTe3ye miaxony. byB  pospoGienuit  HaGip
KOHCTPYKTOpiB. Peamizamiss mapaMeTpuyHNX O0araTOCHMBOJIBHMX KOHCTPYKTOPIB JI03BOJISE
dopmyBaTH (hpaKTaIbHI TOCTIIOBHOCTI CUMBOJIIB. KOHCTpYKTOp-TIepeTBOPIOBaY 3 CUMBOJIBHOTO
psAlka B TUMYAacCOBI pSAIM CTBOPIOE (DpaKTallbHI TUMYACOBI PSAIW, SIKI BHU3HAYAIOTH MICIE
po3TallyBaHHs, BEJIMYMHY 1 IIBHUIKICTH 3aracaHHs po3psaiB  OnuckaBoK. MopenbHi
B1J1€0300pakeHHsI OJMCKaBKM Ha TPO30BOMY (POHTI (POPMYIOTHCA BIAMOBIAHO 70 peami3arii
KOHCTPYKTOpa-30upaya. Po3pobreHo Meronu Ta mporpamHe 3a0e3NedeHHs IS BHITYYEHHS
O0yMCcKaBOK 3 Bifieo cynmyTHHKIB NASA, a TakoX I peaizaiii KOHCTPYKTHBHO-CHHTE3YIOTh
MOJEIIEH.

Kii04oBi cj10Ba: KOHCTPYKTUBHO-CHHTE3YIOUE MOJICTIOBaHHS, (ppakTan, OJucKaBKa, TPO30BUIA
(GpoHT, YacoBMiA psill, KOJIpPHA MOJEIb, PO3Ii3HABAHHS 300paKeHb

AnHoTauus. CHavyana ObUT pOBeIeH TITyOOKHiA aHaIu3 MPOLECCOB MOJECINPOBAHUS IPOIIECCOB
JUHAMHYECKOTrO MOBEIEHUS MOJHUNA Ha CTaTHUECKOM (poHEe U ABIKYIIUXCS (DPOHTOB Ipo3bl C
OYCHb MOJBMXHBIMH OOJakaMM Ha CHOYTHUKOBBIX Buaeo NASA. bBbpum  ucciemnoBaHbl
BO3MOXXHOCTH IIBETOBBIX MOJENEH Al BbIAEICHUS MOJHUMN MPU 3HAYUTENbHBIX TUHAMHUYECKHX
¢poHTax Tpo3pl W oOOMayHOCTU. bbUTO mMoOkazaHo, 4YTo Hambombmas 3PEGHEeKTUBHOCTH
pacro3HaBaHusl OOecreurBaeTCsl codeTaHueM (yHKIWE Ha ocHoBe Mmoxeneid Lab um LCH.
OmnpeneneHsl AUaNa30HbI [BETOBBIX KAHAJIOB OPE0JIOB MOJTHHMA. DTH TaHHBIE UCTIOJIBb30BATHCH JIS
X OOHapyXeHUs Ha CEepUMHBIX KaJIpaX C METEOPOJIOTMYECKHUX CITyTHUKOB. DuibTpanus Mo
0OHapy>KEHHIO MOJHHI OCHOBaHA Ha 00pa0OTKe TEKYILEro Kaapa BUJEO C IOMOUIBIO JIMHEHHBIX
U KBaJpaTUYHBIX (WIBTPOB, KOTOpbIE OBLIM pa3paOOTaHbl UId pElIeHHs ATHX 3aaad. bbul
npoBesieH aHanu3 ux 3¢dexruBHOCTH. MOenTupoBaHre MOJTHUI BBIITOJHEHO C HCIIOJIb30BAaHUEM
KOHCTPYKTUBHO-CUHTE3HUPYIOIIEro Moaxoaa. beur  pa3zpabotan Habop KOHCTPYKTODOB.
Peanuzanus mapaMeTpu4ecKUX MHOTOCHMBOJIBHBIX KOHCTPYKTOPOB MO3BOJISIET (hOPMHUPOBATH
¢bpakTaibHbIe OCIEA0BATEILHOCTH CUMBOJIOB. KOHCTpYyKTOp-TIpeoOpa3oBaTesb U3 CHMBOIbHON
CTPOKHM BO BPEMEHHBIC PS/bl CO3MAeT (paKTalbHbIe BPEMEHHBIE PAIbI, KOTOPHIC ONPENEISIOT
MECTOIOJIO)KEHHE, BEIMYMHY U CKOPOCTh 3aTyXaHHUs pa3psaoB MOJHHHA. MoenbHbie
BUICON300paKECHHUSI MOJTHUM HA TPO30BOM (PpOHTE POPMUPYIOTCS B COOTBETCTBUH C pealiu3aliiei
KOHCTpPYKTOpa-cOopiuka. PazpaboTansl METOIbI M MPOTPAMMHOE 0OCCTIICUCHHE TSI U3BJICUCHUS
MOJIHUI U3 BUAEO clyTHUKOB NASA, a Takke 1J1s peanu3alui KOHCTPYKTUBHO-CUHTE3UPYIOIINX
MOJIEJIEN.

KiwueBble ¢J10Ba: KOHCTPUKTUBHO-CHHTE3MpPYIOILIEE MOJECIUPOBaHUE, (paKTaia, MOJIHHS,
rPO30BOM (PPOHT, BPEMEHHOM psI, IIBETOBAsI MOJICIIb, PACIIO3HABAHUE U300paKECHU
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