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(54) MYNNbTUCEHCOPHA CUCTEMA BUMIPIOBAHHA BUCOTU CHIFOBOI'O NMNOKPUBY

(57) Pedpepar:

MynbTuUceHcopHa cucTema BUMIpOBaHHSA BUCOTU CHIFOBOrO MOKPUBY MiCTUTb aOOHEHTCBKY CTaHLUito, Y
KOXXHOMY BY3Mi CUCTEMMW, KanibpoBaHy peviky Ta ONTUYHWIA AaBay, SKUA MICTUTb: Mogynb 306o0py
onpaulBaHHs Ta nepefaBaHHA iHoOpMauii, BignoBigHI BxoAW €Koro 3’egHaHi 3 BignoBigHMMMU
BMXOJaMM ONTUYHOIO BMMIpIOBaYa BUCOTU CHIrOBOrO MOKPMBY, ONTUYHI Npuimadi-nepenasadi
Ha3eMHOI CEeHCOPHOI Mepexi Ta COHAYHY NaHenb XUBMEeHHSa Aasadva. [pucTpii 4oaaTKoBO MICTUTh
KBagpoKkonTep, AOLATKOBO OCHALLEHWA ONTUYHMM npuiMadeM GiHapHO-MaHinynbOBaHWX CUrHamMiB.
KoxeH gaBay CeHCOPHOI ONTUYHOI NiHii 3B’A3KYy 4O0ATKOBO MICTUTb OPIEHTOBAHO HamnpaBMeHWI B 30HY
MOHITOPMHIOBOI  MOBITPAHOI  TpacuM  KBagpoKonmTepa  OMTUYHUIM  BUMPOMIHIOBAY  BiHapHo-
MaHinynbOBaHUX CUrHaniB.
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KopucHa mogenb Hanexuntb Ao 3acobiB ob64uMcnioBanbHOT TEXHIKM | Moxe B6yTu 3acTtocoBaHa Ans
ANCTaHUINHOro 36opy iHdopmaLii Npo BUCOTY CHIrOBOrO MOKPMBY Y cUCTEMax (POHOBOrO MOHITOPUHIY
NPUPOAOOXOPOHHMX OB'EKTIB.

Bigomnm aHanorom € cuctema 36opy MeTponorivyHoi iHdopmauii RWS200 [www.vaisala.com], sika
MiCTUTb abOHEHTCbKY CTaHuilo (Ac) Ta ONTMYHMI JaBad BMCOTWU CHiroBoro nokpuBy Luft 8365.10
[https://www.lufft.com/products/accessories-310/snow-depth-sensor-shm- 30-2301/].

Heponikom Takoro npucTpoto € 0OMeXeHi yHKLioHaNbHI MOXITMBOCTI 00YyMOBIEHI TUM, LLO AaBay
nepegae oTpuMMaHi iHdopMauiniHi AaHi TiNbKM NPOBIOHMM CTaHAAPTHUM NPOTOKONOM RS-232 Ta mae
NPOBIAHY CUCTEMY XUBMNEHHS Bifl €NeKTpoMepexi.

Binoma mynbTuceHcopHa cuctema ansa MoHiTopuHry nicie [Milan Novak, Milos Prokysek, Petr
Dolezal, Martin Hais, Stanislav Gril, Marketa Davidkova, Jakub Geyer, Peter Hofmann, Rajan Paudyal
Multisensor UAV System for the Forest Monitoring // Advanced Computer Information Technologies.
International Conference. AGIT 2020. - Deggendorf, Germany, September 2020. - P. 293-296. (cir. 2,
doir. 6, doir. 7)], 9ka MicTUTb kBagpokonTep (dir. 1) MexaHiyHo 3'€eAHaHUN CEHCOPHOK CUCTEMOID, LLO
MIiCTUTb Tpu onTu4dHi kamepwu rpynu NIR, SWIR ta TIR (Tennosi3op), B KOHCTPYKLii SIKOi po3MilLieHWI
GPS-Tpekep 3'eaHaHui 3 BignoBigHMM BXO4OM MiHikomn'toTepa (dir. 2).

Heponikom Takoro npucTpoto € oOMeXeHi yHKUIOHanbHI  MOXINMBOCTI, SIKi 0OYMOBIEHI
BiQCYTHICTIO 3uMTyBaHHS iHopMaLUinHMX noBigoMNeHb 3 moayns 36opy, onpautoBaHHA Ta
nepegaBaHHA BUMIpIOBaNbHUX [aHUX BYy3na Ha3eMHOI CEHCOPHOT CUCTEMU BUMIPIOBaAHHSA BUCOTU
CHIroBOro nokpusy.

Hanbnmwkymm aHanorom € CeHCcopHa cucTemMa BUMIPIOBaHHS BMCOTM CHIiroBoro nokpusy [T.M.
MpuHYnwmH, A.B. Metpawyk, B.M. I'pura, A.l. NonuHcekui, |.P. Mityx, A.M. Hukonan4dyk. CeHcopHa
cucTtemMa BMMIPHOBaHHSA BUCOTW CHiroBoro nokpusy. lNMaTteHT Ykpainm Ne 147306. Bion. Ne 17, 2021
(cpir. 2, pir. 3)], cTpykTypa SKOI inNtOCTpyeTbCs Ha dir. 3. Bigoma cuctema 3ginMcHIOE AncCTaHuiiHe
BMMIpPIOBaHHS CHIrOBOrO MOKPWUBY Ha MNEBHIM BM3HayeHin Tpaci 3 GPS igeHTudikauieo By3nis
CEHCOPHOI CUCTEMU Ta aBTOHOMHOIO XMBIIEHHS KOXHOrO 3 [aBadiB Bid BigHOBMOBAHOro gxepena
eHeprii.

Heponikom Takoro npucTpoto € obMexXeHi yHKLioOHanbHIi MOXIMBOCTI Ta HeA4OCTaTHS HaAiMHICTb,
o0ymOBneHi TuUM, WO cucTtemMa nepenae oOTpuUMaHi iHOpMaUilHi  AaHi  TiNbKM  Ha3eMHUMMU
0e3npoBigHMMY ONTUYHO-MaHINYyNbOBAHMMK CUrHanamu. [HWWM HedomnikoM Bi4OMOrO MPUCTPOD €
BMCOKa anapaTHa CKMaaHIiCTb KOXHOro Aasada BUCOTU CHIroOBOro MOKpUBY, KU MiCTUTbL GPS-Tpekep.
HepoctatHA HaginHicTb cuctemmn obyMoOBReHa MOXIUBICTIO BiAMOB anapaTHoro obnagHaHHA gaBadis
BWCOTU CHIrOBOr0 MOKPUBY Ta MOLUKOMKEHHSM OKPEMUX Ha3eMHWUX Y4acTKiB ONTUYHOI CEHCOpPHOT
Mepexi.

B ocHOBY KOpUCHOI Moaeni nocTaBneHa 3agada po3WUpPeHHs OYHKLIOHaNbHNX MOXNMBOCTEN Ta
NigBULWEHHA HaAIAHOCTI MYMbTUCEHCOPHOI CUCTEMW BUMIPIOBAHHS BUCOTU CHIrOBOIO MOKPUBY,
LIAAXOM A0AATKOBOrO OCHALLEHHS CUCTEMM KBaApOKOMTEPOM, A0OATKOBO OCHALLEHOrO ONTUYHWUM
npuriMadyeM GiHapHO-MaHiMyNbOBaHUX CUrHaniB, a KOXeH AaBady CEeHCOPHOI OMTWMYHOI MiHii 3B'A3Ky
000AaTKOBO  MICTUTb  OPIiEHTOBaHO-HanpaBfeHW B 30HY MOHITOPUHIOBOI  MOBITPAHOI  Tpacu
KBagpokonTepa ONTUYHWUIA BUMPOMIiHIOBaY OiHapHO-MaHinynboBaHWUX CUrHanis.

Lle nossonge po3wmputy PyHKLIOHaNbHI MOXMAMBOCTI Ta HadiNHICTb MYNbTUCEHCOPHOI CUCTEMU
LUNAXOM 3[iMCHEHHA MOHITOPUHIY BUCOTU CHIrOBOro MNOKPMBY 3a OOMOMOrOK KBajpokontepa, npwu
CMPUSATIIMBUX METEOPOrIoriYHMX ymoBax Ta 3abe3neunty nigBueHy HaginHicTb 36opy iHopmauii,
Npy MOXITMBUX BiAMOBaX OKPEMUX AifIAHOK Ha3eMHOI ONTUYHOI MiHiT 3B'A3KY.

lMoctaBneHa 3agaya BUPILIYETbCA TUM, WO MYMbTUCEHCOPHA CUCTEMA BUMIPIOBaHHS BMCOTU
CHIrOBOro MOKPUBY, sika MICTUTb aBOHEHTCbKY CTaHLito, Y KOXKHOMY BY3Mi CUCTEMMU, KanibpoBaHy penky
Ta ONTUYHWWA [aBad, SKMN MICTUTb: MoAynb 3060py onpautoBaHHA Ta nepegaBaHHA iHdopmalii,
BiANOBIOHI BXOoAM sIKOro, 3'e4HaHi 3 BignNoBigHMMKN BUXOA4aMM ONTUYHOIO BMMIpHOBaya BUCOTU CHIrOBOro
NMOKPMBY, ONTUYHI NPUNOMO-NepeaaBayi Ha3eMHOI CEHCOPHOI MepeXi Ta COHAYHY NaHemnb XXWUBMEHHS
JaBaya, 3rigHO 3 KOPUCHOK MOAENnio, MNPUCTPIN 0OOATKOBO MICTUTb KBaApoKoNnTep, A0AAaTKOBO
OCHALLEHUA ONTUYHUM MpuAMadem OiHapHO-MaHinynbOBaHMX CUrHamiB, a KOXeH [aBay CEHCOPHOI
ONTUYHOI MiHil 3B'A3Ky [O0AATKOBO MICTUTb OpPIEHTOBAHO-HAMPaBfeHUN B 30HY MOHITOPUHIOBOI
NOBITPSAHOI Tpacu KBagpokonTepa ONTUYHWUIA BUMPOMIHIOBaY BiHapHO-MaHinynboBaHWX CUrHaniB.

3asBneHa KOpUCHa Moderb MOSICHIOETLCS KPECTEHHAMU, Ha SIKMX 300paXkeHo:

®ir. 1 - cTpyKTypa KBagpOKONTEPHOI MYrNbTUCEHCOPHOI CUCTEMW HAA3EMHOIO MOHITOPUHTY;

®ir. 2 - iHdbopmaLiiHa CTPyKTypa MyINbTUCEHCOPHOI CUCTEMU;

®ir. 3 - CTPYKTypa CEHCOPHOI CUCTEMW BUMIPIOBaHHS BUCOTM CHIrOBOro NMOKPUBY;

®ir. 4 - ypockoHaneHa CTPYKTypHa Cxema MyfbTUCEHCOPHOI CUCTEMW BUMIPIOBAHHS BUCOTU
CHIroBOro nokpusy;

®ir.5 - cTpykTypa [daBaya BWCOTM CHIFOBOIO MOKPMBY $SIK  MEPEXEBOr0 KOMMOHEHTa
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MYNbTUCEHCOPHOI CUCTEMU.

Ha cir. 4 ymoBHO no3Ha4veHo: 1 - aBOHEHTCbKY CTaHLi0, 2 - CEHCOpPHI AaBadi BUCOTU CHIrOBOro
NoKpuBY, 3 - aTMOCMEPHI ONTWYHI NiHIT 3B'A3KY.

Ha cpir. 4, 5 yMOBHO no3Ha4eHo:

2.1 - moaynb 360py, onpautoBaHHs Ta NepegaBaHHs iHopmaLi;

2.2 - KanidopoBaHy penKy BUCOTU CHIFrOBOIO NMOKPUBY;

2.3 - ONTUYHMI BUMIpIOBaY BUCOTM CHIrOBOro NOKPUBY;

2.4 - BepTUKarbHO HanpasneHui oNTUYHMIN BUNPOMIHIOBAY;

2.5 - onTUYHI NnpuNomMo-nepeaaBayi Ha3eMHOI MyNbTUCEHCOPHOI MepeXxi;

2.6 - COHAAYHY NaHerb XWBIMEHHA AaBaYa;

2.7 - KBagpokonTep;

2.8 - onTn4HMIN Npuimay BiHapHO-MaHiNyNbOBaHMX CUrHanNIB.

MynbTCeHCOpHa cnucTemMa BUMIPHOBAHHS BUCOTW CHIrOBOrO NOKPMBY NpaLutoe HAaCTYMHUM YUHOM.

BuMipsiHi 3Ha4YeHHs1 CHIFOBOro NOKPUBY Y BYy3nax MYNbTUCEHCOPHOI cuctemu (cir. 4) nocnigoBHO
nepegalTbCs ONTUYHUMU KaHanamm 3 Ha aboHeHTCbKy cTaHuito 1. [NapanenbHO, MOHITOPUHI OaHKX
AaBayiB BMCOTU CHIFOBOro MOKPUBY 34IMCHIOETLCA Y KOXHOMY BY3Mi MYNbTUCEHCOPHOI Mepexi
nepiognyHo abo BMBGIpKOBO AMNCTaAHLINHO KepOBaHMM KBagpPOKOMNTEPOM.

TexHiuHn pesynbTaTt. YQOCKOHaNEeHUn NpUCTpii Mae poswmnpeHi dyHKLiOHaNbHI MOXINBOCTI Ta
NiaBULLEHY HAAINHICTb MYNbTUCEHCOPHOI CUCTEMM BUMIPIOBAHHSA BMCOTU CHIFrOBOrO MOKPUBY LUSIAXOM
YAOCKOHaNeHHs1 CTPYKTYpU ONTUYHWX 34aBavdiB Yy By3nax Ha3eMHOI CEHCOPHOi cuctemu,
KBagpokonTepa Ta ONTUYHMX OBicurHanbHUX nNiHIA 3B'A3KY Tpadiky ONTUYMHWA Ha3eMHWA faBad -
ONTMYHWI NpUIMaY KBagpokonTepa.

®OPMYJIA KOPUCHOI MOJENI

MynbTuceHCcOpHa cucTemMa BMMIPIOBAHHSA BWCOTU CHIrOBOrO MOKPMBY, fIkKa MIiCTUTb abOHEHTCbKY
CTaHLUito, y KOXXHOMY BY35li CUCTEMU, KanibpoBaHy periky Ta ONTUYHMI AaBad, KWW MICTUTb: Moaynb
300py onpautoBaHHA Ta nNepegaBaHHs iHGopMaLlii, BignoBigHi Bxoan siKoro 3’egHaHi 3 BignoBigHUMM
BMXO4aMM OMTUYHOrO BUMIpOBa4Ya BMCOTU CHIrOBOro MOKPMBY, ONTUYHI npuiMadi-nepegaBadi
Ha3eMHOI CEHCOPHOI Mepexi Ta COHAYHY MaHenb XUBMEHHS AaBadva, sika Bigpi3HAETbLCA TUM, LLO
NPUCTPIN 0OOAaTKOBO MICTUTbL KBAgpOKONTEP, A0AATKOBO OCHALLEHUI ONTUYHUM NpuiMadvem GiHapHO-
MaHinynbOBaHWX CUrHaniB, a KOXeH AaBay CEHCOPHOI OMTMYHOI MiHii 3B’A3Ky 4O4ATKOBO MICTUTb
OpPIEHTOBAHO HaMpaBfeHW B 30HY MOHITOPMHIOBOI MOBITPSHOI Tpacu KBagpokonTepa OMNTUYHMN
BMNPOMIiHIOBaY BiHapHO-MaHiNynbOBaHMX CUrHaniB.
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