YKPAIHA

L

HALIOHANBHUA OPrAH
IHTENEKTYAJbHOI
BNACHOCTI
OEPXABHE NiAnNPMeEMCTBO
"YKPAIHCbKUW IHCTUTYT
IHTENEKTYAJbHOI
BITACHOCTI"

A0,
SRS

a9 UA 1147833 a3 U
(51) MK
HO4B 10/112 (2013.01)

(12) ONMC OO NATEHTY HA KOPUCHY MOJIEJ1b

(21) Homep 3asBku: u 2020 07792
(22) Data nopaHHs 3aseku:  07.12.2020

(24) BHara, 3 aKkoi € unHHrMKn 17.06.2021
npaea iHTenekTyanbHol
BACHOCTI:

(46) NMybGnikauis BinomocTern 16.06.2021, Bron.Ne 24
npo AepxXaBHy
peecTpaLito:

(72)

(73)

BuHaxigHuk(n):

FpuHYnwuH Tapac Muxannosuy (UA),
Hukonanuyk Ilto6oB MuxannisHa (UA),
MeTpawyk Apocnae BacunsoBu4 (UA),
F'pura Bonogumup Muxannosuy (UA),
Mityx Irop PomanoBuy (UA)

Bonopineup (Bonoainbui):

FpynHuYMwKH Tapac MuxannoBuy,

Byn. Bos'egHaHHs, 6-a, M. HaggipHa, IBaHo-
®paHkiscbka 0bn., 78400 (UA),
Hukonanuyk Jlro6oB MuxanniBHa,

Byn. B. Benukoro, 14-a, M. HagsipHa, IBaHo-
®paHkicbka 06n., 78400 (UA),

MeTtpawyk Apocnas BacunboBuuy,

Byn. lNMywkina, 3-a, k8. 10, m. Kanyw, IBaHo-
dpaHkiscbka 0bn., 77301 (UA),

Fpura Bonogumunp MuxannoBuu,

npos. IBaHa boryHa, 12, m. HaggipHa, IBaHo-
®paHkicbka 0bn., 78400 (UA),

MNiTtyx Irop PomaHoBuy,

Byn. Kyniwa, 7, k. 11, m. Byyau,
TepHoninbcbka 06n., 48000 (UA)

(54) BATATOPIBHEBA 3IPKOBO-KIJIbLIEBA ONTUYHA CEHCOPHA MEPEXA

(57) Pedpepar:

BaraTopiBHeBa 3ipKOBO-KifnbLiEBa ONTUYHA CEHCOPHA Mepexa MICTUTb CUCTEMHUI cepBep (SS), nepuui
BXOAW/BUXOAN SIKOTO eCTaeTHO TEeNnekoMYHIKauilHO ONTUYHOK FiHiE 3B'A3Ky 3'egHaHi 3
nepwumMmn Bxogu/smxogamu aboHeHTCbKOi cTaHuii (ST). BBegeHi apyri Bxoau/Buxoan KoxHoi ST
A04aTKOBO 3'€HaHi 3 ONTMYHOK pafianbHO CEHCOPHOI Mepexelo 06'eKTiB MOHITOpPUHrY, a TpeTi
BXOAW/BUXOAM AOAATKOBO 3'€4HaHi 3 MepLmMMm BXogaMu/BUxogamu BignoBiaHMX 4OAATKOBO BBEAEHNX
KOMYHiKaLiMHUX CTaHUin, OpYyri BXOOW/BMXOAWN SIKMX JOOATKOBO eCcTad)eTHO ONTUYHOI NiHiEl 3B'A3KY

3'egHaHi 3 gpyrumum Bxogamu/suxogamu SS.

UA 147833 U



UA 147833 U

dir. 3



10

15

20

25

30

35

40

45

50

55

UA 147833 U

KopucHa m™opgenb, 3ipKoBO-KifbLEeBa OMNTUYHA CEHCOpHa Mepexa, Hanexutb [0 3acobis
obuucnioBanbHOI Ta iH(OpPMAaUINHOI TexHiku, sika Moxe OyTu BukopucTaHa Aans ¢poHoBoro Ta
iHTEPaKTMBHOIO MOHITOPUHIY NMPUPOLOOXOPOHHUX 06'EKTIB NPUPOAHNX 3aMOBIAHMKIB.

Bigoma 3ipkoBa CcTpykTypa ceHCOpHOi Mepexi [Hukonanyyk A.M., Bosna H.A., TMityx L.P.
MpoekTyBaHHA cneujianizaoBaHUX KOMMN'lOTEPHMX cuctem / HaBuanbHum nocioHuk / - TepHonine: T30OB
"TepHo-rpad". — 2010. - C. 42, puc. 3.9], gka MiCTUTb cepBep Ta MepexeBi aDOHEHTCbKi CTaHLUii 36opy
iHpopmauii 3 0O'eKTiB MOHITOPMHIY, KOXHa 3 SIKMX MNPOBIOHOK JliHIEW 3B'A3Ky MigknioveHa Ao
Bi4MOBIgHOrO BXOOy/BMXOAY CUCTEMHOIO cepBepa.

Heponikom Takoro npucTpolo € Benuka BapTiCTb NPOBIAHMX MiHIN TENEKOMYHIiKaLin, KINbKICTb SKUX
piBHA KiNbKOCTI CTaHUiN. HWMM HegoMiKOM Takoro NPUCTPOID € OBOMEXeEHI (OYHKLIOHaNbHI MOXMIMBOCTI,
AKi 0ByMOBMEHi BIACYTHICTIO NPSAMUX TENEeKOMYHiKauiiHUX 3B'A3KIB MK CTaHUisMM, a TakoX
BiACYTHICTIO 6€3nNpoBiAHMX TENEKOMYHIKaL|N MK CTaHUiSMY Ta CepBepPOM.

Bionoma wmaricTpanbHa CTpyKTypa CEHCOPHOI Mepexi Ha OCHOBi BOMOKOHHO-OMTUYHUX JiHIN
TenekoMyHikauin, sika MICTUTb cepBep, Bxoau/BUXoou <€Koro 3'egHaHi 3 Bxogamwu/Buxogamu
abOHEHTCbKMX CTaHUil OfHiet0 BOJIOKOHHO-OMTUYHOK MaricTpannio [AbpamoB B.O. 3axuuieHi
kabenbHi iHTepdencn ceHcopHMx mepex IHTepHeTy pedel // KIBEPBESIEKA: ocsiTa, Hayka i TexHika,
Ne 1 (5) 2019. - C. 78, puc. 3].

Heponikom Takoi Mepexi € HasiBHICTb KOMi3il npu gocTyni aboHEHTCbKUX CTaHUiA OO0 pecypciB
cepBepa Ta iHWWX abOHEHTCbKMX CTaHUii. IHWKMM Hegonikom Takoi Mepexi € OobMexXeHi
dYHKLiOHAmNbHI MOXIMBOCTI, $IKi 0OYMOBIIEHI HEMOXNUMBICTIO 3AINCHEHHS napanenbHOro o6MiHy
AaHUMU MDK Pi3HMMM napamum abOHEHTCbKMX CTaHUii, a TaKoX HedOMiKOM Takoro npucTpolo €
HasiBHICTb i3NYHNX NiHIN BOTOKOHHO-OMTUYHOIO 3B'A3KY.

Ha Teputopix nNpupOAOOXOPOHHMX O6'eKTiB 3abOOPOHEHMI MOHTaX OMTOBOJIOKOHHMX MiHin
TenekoMyHikauin, a Takox 6e3npoBigHWX MiHIN 3B'A3KY 3 eneKTpOMarHiTHUM BUNPOMIHIOBaAHHAM, LLO
obmexye iX PYHKUIOHanNbHI MOXIMBOCTI Ta 3aCTOCYBaHHA Ha TEPUTOPISX NPUPOAOOXOPOHHUX 06'eKTIB.

Haiibinbw 6nmM3bKMM aHanoroMm 4o KOpUCHOI Modeni € 6baraTopiBHeBa 3ipKOBO-KiNbLEeBa CTPYKTypa
ceHcopHoi mepexi [Y. Nyckolaychuk, Y. Petrashchuk, O.Slobodian, I. Pitukh, T. Grynchychyn, L.
Nyckolaychuk, V. Hryha Structure and Functioning of Information Systems of Background Monitoring
of Landscape Elements of Gorgany Nature Reserve // Advanced Computer Information Technologies.
International Conference. ACIT 2020. - Deggendorf, GERMANY, 18-20 September 2020. - P. 317-
322, fig. 2] (cpir. 1), Aka MicTUTb cucTeMHUIA cepBep (SS), nepLui Bxogu/BMxoau sikoro ectagpeTHO
TENEKOMYHIKaUiMHOK ~ ONTUYHOK  MiHiel0 3B'A3Ky 3'eAHaHi 3  nepwumu  Bxogamu/Buxogamu
aboHeHTCbKOi cTaHuii (ST), Apyri Bxoan/Buxogm Akmx 3'egHaHi 3 nepwuvmu Buxodamu pagianbHoi
CEHCOPHOI Mepexi 06'eKTiB MOHITOpPUHrY, a TpeTi Bxoaw/Buxoaum KoxkHoi ST 3'egHaHi 3 nepuvmu
Bxodamwu/Bnxogamu 6araTtonopToBoi acouiaTMBHOI nam'aTi konektusHoro goctyny (MASAM), apyri
BXogu/Bnuxogn Akux 3'egHaHi Mk coboto ecTad)eTHO BOMOKOHHO-OMTUYHOK MiHiEK 3B'A3Ky Ta
apyrummn Bxogamu/snxogamm SS.

Heponikom Takol Mepexi € 3HayHa anapaTHa Ta CTpyKTypHa cknagHicte MASAM [Hukonanuyk
A.M. T'ymeHHwui .B. Cnoci6 napanenbHOro gocTyny Ao Nam'siTi KONIEKTUBHOTO KOPUCTYBAHHS. [aTeHT
YkpaiHn Ne 83756 U, ony6n. 25.09.2013, 6ton. Ne 6, dir. 4] i HasABHICTb (PI3UYHUX BOJTOKOHHO-
ONTUYHMX MiHIN 3B'A3KY MK HUMW, WO OBMEXye X (PYHKLiOHANbHI MOXIMBOCTI 3aCTOCYyBaHHs Ans
MOHITOPVHTY MPUPOOOOXOPOHHMX OB'EKTIB.

B ocHoBy kopuCHOI Mofeni nocTaBneHa 3agada YAOCKOHaNEHHs LWMASXOM 3MEHLUEHHS anapaTtHol
CKNagHOCTI Ta pO3WUPEHHsT YHKLIOHANBHUX MOXMIMBOCTEN GaraTopiBHEBOI 3ipKOBO-KiNbLEBOI
ecTaeTHOI CEHCOPHOI Mepexi Ha OCHOBI BiHapHO-MaHinynbOBaHWX ONTUYHWUX curHanis [PUHYMLLIKH
T.M., Hukonanuyk A.M., 'pura B.M. lMateHT Ha kopucHy mogenb Ne 144938 (6won. Ne 21 Big
10.11.2020 p.) Cnoci6 6GicurHanbHOro nepegaBaHHA OMNTUYHWUX curHanis, ir. 2] (dir. 2) Ta
3aCTOCyBaHHA (PyHKUIOHanNbHO Ta anapaTHO MNPOCTILLMX KOMYHIKaUiNHNX CTaHLUin ecTaddeTHOro 3B'A3KY.

Lle posBonsie 3MeHWUTW anapaTHy cknagHicTb GaraTopiBHEBOI 3ipKOBO-KiNbLEBOI CEHCOPHOI
Mepexi i 3acTtocyBaTu 1i CTPYKTYpy B ymMOBax HOPUOUYHOrO i (POHOBOrO MOHITOPUHTY 3anoBigHWUX
NPUPOAOOXOPOHHUX TEPUTOPIN, A0 AKUX, HaMpuKnag, HanexwTb NPUpoaHUIiA 3anosigHuk "lopraHun" y
KapnaTcbkoMy perioHi Ykpainu [Knimyk FO.B., Ta iHwi MpupogHuin 3anosigHuk "lropraHn”. POCnuHHMIA
CBIiT - MpUpoAHO-3anoBigHi Teputopii YkpaiHn. PocnuHHui cBiT. Bun. 6.-KniB: doTtocouioueHTp. -
2006. - 400 c.].

MocTtaBneHa 3agava BUPIWLYETHCS 3aBAsikM TOMY, WO GaraTopiBHEBaA 3ipKOBO-KiflbLieBa OMTUYHA
CEHCOpHa Mepexa, sika MICTUTb: CUCTEMHUI cepBep (SS), nepLi Bxogn/Buxoam Akoro ectadeTHo
TENeKOMYHIKaLinHOK ONTUYHOK MiHiE 3B'A3Ky 3'€dHaHi 3 nepwwumu Bxogy/Buxogamu ST, B AKin
00OaTKOBO Apyri Bxoau/BUxogn KoxHoi ST goaaTtkoBo 3'eQHaHi 3 ONTUYHOK pafianbHOK CEHCOPHOK
Mepexer OO'EKTIB MOHITOPUHrY, a TpeTi Bxogu/BMXoau [OOATKOBO 3'€dHaHi 3  neplmmmu
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BXogamu/Buxogamu BigNoOBIAHWX OO4ATKOBO BBEAEHUX KOMYHiKaUiHMX CTaHUIn, Apyri Bxoan/Buxoam
AKNX 0OOAaTKOBO ecTadheTHOK ONTUYHOID MiHIE 3B'A3KY 3'€AQHaHi 3 Apyrumun Bxogamu/snxogamm SS.

CyTb KOpPUCHOI MogZeni MOSICHIOETBCS TUM, LLIO 3anpornoHoBaHa GaraTopiBHEBaA 3ipKOBO-KiNbLieBa
ONTMYHA CEHCOpPHa Mepexa MICTUTb TiNbKW BiOKPUTI aTMOCHEPHi ONTMYHI MiHil 3B'A3Ky Ha OCHOBI
OiHapHO-MaHiNyNbOBaHUX CUrHamiB Ta CMpOLLEeHy anapaTHy CKNagHiCTb 3a paxyHOK 3aCTOCYBaHHS
KOMYHiKaLiHMX CTaHUIN 3aMiCTb anapaTHO Ta CTPYKTYpHO cknagHnx MASAM.

KopucHa Mopgenb intoCTpyeTbCsl KpecreHHAM, gne Ha dir. 3 300paxeHa 6Gnok-cxema
OaraTopiBHEBOT ONTUYHOI 3ipKOBO-KIiNTbLIEBOI CEHCOPHOI Mepexi, Aka MiCTUTb: 1 - CUCTEMHUIA cepBep, 2
- KOMYHiKaUiiHi cTaHuil, 3 - abOHeHTCbKi cTaHuii, 4 - 00'€KTU MOHITOPUHrY, 5 - aTMOCepHi oNTUYHI
niHii TenekomyHikauin. KoxHa ST ocHalleHa BigHOBMIOBANbHUM IKEPEIOM XMBIEHHS, ska Ha dir. 3
He nokasaHa. Cnig 3asHaunTy, Wo iHopMaLUinHi 3B'A3KM MiXK CTaHuisMu Ha ir. 3 MoxyTb OyTu
npoBeAeHi He TiNbKK Nig NPAMUMU KyTamu.

MpucTpin npautoe HaACTyNHUM YmMHOM. CucTeMHun cepBep (1) akTMBI3ye Ta CUMHXPOHI3ye poboTy
KOMYHiKauinHux (2) Ta aboHeHTCbkux (3) CTaHuii curHanamu TUNOBOro NPOTOKOMY OBMIHY AaHUMW,
Hanpuknag ZigBee, Bluetoth, Wi-Fi Ta iHwi.

AGOHeHTCbKi  cTaHuii (3) 3aiicHioTb 36ip gaHMX Ta iHTepaKTMBHE KepyBaHHS o6'ekTamu
MOHITOpUHrY (4). BigkpuTi aTmocdepHi niHii 3B'A3ky (5) 3acTocoBylOTb OYNIEKCHI KaHanwm
TenekoMyHikauii Ha OCHOBiI GiHapHO-MaHINyNbOBaHUX ONTUYHUX CUrHanMIB, SIKi XapakTepusylTbcs
NigBMLLEHOIO HAZIMHICTIO B yMOBaxX BMAMBY MyNbTUNMIKaTUBHUX aTMOCEPHUX 3aBaz (4oL, CHIr, num,
TymaH).

Takum 4unHOM 3abe3neyyeTbCs 3MEHLUEHHS anapaTHOi Ta CTPYKTYPHOI CKMAZ4HOCTI, a Takox
PO3LWNPEHHS  (PYHKLIOHANbHUX MOXIMBOCTEN X 3aCTOCYyBaHHS Ha TEpUTOPIAX MNPUMPOOHMX
3anoBigHuKiB. KpiM LbOro, BMCOKMI piBEHb po3napaneneHHs iHopMauiiHMX NOTOKIB NigBuLLye
HaZiNHICTb Ta XMBYYICTb CUCTEMM B CKNaAHUX Ta eKCTpeMarnbHUX YMOBaXxX ekcrnnyaTtauii Ha TepuTopisax
BMCOKOFIPHMX NPUPOAHNX 3anOBigHWKIB.

®OPMYIA KOPVUCHOI MOJESI

baraTopiBHeBa 3ipKOBO-KifibLleBa ONTUYHA CEHCOpHa Mepexa, Lo MICTUTb cUcTeMHUin cepeep (SS),
nepLi BXOAW/BUXOAM SIKOrO ecTadpeTHOK TeNeKOMYHIKaLiHOK ONTUYHOK TiHiel 3B'A3Ky 3'eAHaHi 3
nepwmmMm Bxogamu/snxogamm aboHEHTCbKOI cTaHuii (ST), 9ka Bigpi3HAETbCA TUM, LLO BBEAEHI ApYTi
BXOAW/BUXOAM KOXHOI ST AoAaTKoBO 3'€QHaHi 3 ONTUYHOK pafianbHOI CEHCOPHOK Mepexelo 06'ekTiB
MOHITOPUWHrY, a TpeTi BXOAW/BUXOAM JOOATKOBO 3'€QHaHi 3 NepuinmMm BXoAaMu/BMxogamu BianoBigHMX
000AaTKOBO BBEAEHMX KOMYHIKAUiMHWX CTaHLin, OpYyri BXOOW/BUXOOU SIKMX OOOATKOBO ecTadheTHOoH
ONTMYHOIO NiHi€to 3B'A3Ky 3'eQHaHi 3 ApyrMmn Bxogamu/snxogamum SS.
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