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PASPABOTBAHE U U3CJNIEOBAHE HA METOOUKA 3A U3BJINYMAHE, AHAJTINS

NMPOEKT 2018 - ®EEA - 02

Tema Ha npoekTa:
Pa3paboTBaHe 1 uscnegBaHe Ha MeToAMKa 3a U3BNMYaHe, aHanNnU3 U BU3yanusauus
Ha AaHHM OT OTBOpPeH TMNn nocpeacTBom LoRaWAN 6a3upaHa KOMyHMKaLMOHHa

MHQpPaCTPYKTypa

PtkoBoauTen:
aou. A-p uHx. Neoprn BaneHtuHoB XpuctoB

PaboTeH koneKkTuB:

npoc. aAH Muxauwn Unwues, pou. A-p Teogop Unues, gou. A-p NMnameH 3axapues,
pou. Aa-p HuHa BeHueBa, rn. ac. a-p AapuwaHa BopoaxueBa, rn. ac. a-p Enena
MUBaHOBa, rn. ac. a-p UBaHka LiBeTkoBa, rn. ac. a-p Npurop Muxawmnos, rn. ac. a-p
Benuucnas Kecees, ac. a-p [ilnaHa KunaneBa, utx. Mopaax PaitueB u ap.

Agpec: 7017 Pyce, yn. “CtyneHtcka” 8, PyceHcku yHuBepcutet "Anren KbHuyeB"
Ten.: 082 - 888 663

E-mail: ghristov@uni-ruse.bg

Llen Ha npoekTa:

YcbBbplLEHCTBaHe M 3aTBbpXAaBaHe MSACTOTO Ha PyceHCKuAT yHuBepcuteT
»AHren KbH4YeB“ kKaTto nugep B cdepata Ha Hay4YyHO-uscnepgoBaTerickata M
y4yebHata pabotra B ob6nactrta Ha loT obnayHo 6asupaHu nnardopmu, ypes
Cb3faBaHe Ha LUANIOCTHA MeToAuKa W anropuTtMM 3a M3BNWYaHe, aHanuM3 wu
BU3yanusaums, Ha JaHHU OT OTBOpeH Tun nocpepctBom LoRaWAN 6asupaHa
KOMYHUKaLMOHHA MH(pacTpPyKTypa.

OCHOBHUM 3aga4u:
e Cwb3paBaHe Ha pa3BOWHM KOMMIIEKTU C HAYYHO-NPUIOXEH U obpa3oBaTeneH

Xapakrtep;
3akynyBaHe Ha cneuuanu3vMpaHo oOGopyABaHe W uU3rpaxaaHe Ha
TepuTopusATa Ha rpag Pyce Ha onopHa KOMyHUKaLMoHHa Mpexa otr LoRaWAN
nopTasniv U CEeH30PHU CTaHLUUM 3a U3MepBaHe Ha pasfnM4YHu NapamMeTpu;
PaspaboTrBaHe Ha ye6 6asupaHa nnatcopmMa 3a Bu3yanusauumsa Ha
obpaboTeHaTa MH(OpMaLUs, KOATO rapaHTupa M nybnuyeH goctbn A0
Heo6paboTeHaTa MHOpMaLUA cbOpaHaTa OT CEH30PHUTE CTaHLUN.
OnpepensiHe Ha 3Ha4YMMUTe NapameTpu 3a HabngeHWe Ha OKomnHaTa cpepa
¥ AONbIIHATENHM NapaMeTpu 3a credeHe, NOTBbPXAaBaHe 4OCTOBEPHOCTTA
Ha nonyvyeHuUTe OaHHW, Cb3[aBaHe Ha anropuTMuM U MoOenu 3a OLeHKa
CbCTOSHMETO Ha OKOJIHaTa cpefa M oueHKa Ha pucka B crny4yam Ha 6encTBus
v aBapuu.

OCHOBHWM pe3ynTtaTu:

¢ [lpoBeaeHa e nbpBaTa 3a bBbnrapua LoRaWAN koHdepeHLUUA ¢ HaLMOHaNHO U
MeXAYyHapo4HO y4YacTue;

My6nukaunn:

e Hristov G., J. Raycheyv, D. Kinaneva, P. Zahariev. Emerging methods for early
detection of forest fires using unmanned aerial vehicles and LoRaWAN
sensor networks. IN: The 28th EAEEIE Annual Conference, Reykjavik,
Iceland, 2018
Raychev J., G. Hristov, D. Kinaneva, P. Zahariev. Modelling and Evaluation of
Software Defined Network Architecture Based on Queueing Theory. IN: The
28th EAEEIE Annual Conference, Reykjavik, Iceland, 2018
Bencheva, N., N. Kostadinov, |I. Tsvetkova. Women in Information and
Communication Technologies and How to Attract Them. IN: The 28th EAEEIE
Annual Conference, 26-28 September, Reykjavik, Iceland, 2018;

Opyru:
e Mony4yeHnTe B paMKuTe Ha NpoeKTa pe3ynTaTi Lie ce U3NOoN3BaT Npu U3roTBsHe
Ha AUNJIOMHU paboTu, Ny6NMKaLMm U SOKTOPCKU AUcepTauuu;

nonynAarPHU NPUNOXEHUA HA LoRaWAN TEXHOJIOTMATA
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N BUSYATIUSALUNA HA OAHHWU OT OTBOPEH TUIN NOCPEAOCTBOM
LoRaWAN BA3UPAHA KOMYHUKALUNOHHA MH®PACTPYKTYPA

AHOTALUA

HanpeabkbT B pa3BUTMETO Ha CbBpPeEMEHHUTE WHPOPMALUOHHU U
KOMYHUKaLMOHHN TEXHOMNOMKN Npes3 NocnegHoTo AeceTurneTme gosene 40 nosisa Ha HoBa
TeHAeHuus nosHaTta kato ,MHTepHeT Ha HewaTta“ (Internet of Things - loT). Morat ga
ObaaT NOCo4YEeHN MHOXECTBO PasnnyYHm NpunoXxeHust Ha VIHTepHeT Ha HellaTta B cdepara
Ha TpaHcnopTa, 6usHeca, CenckoTo CToNaHCTBO U Ap. Hanpumep Beye cbliecTByBaT
narpageHn ,yMHU rpagoBe”, KOUTo JaBaT Bb3MOXHOCT Ha CBOUTE XWUTeNu fa cnegat
n3bpaHu OT TAX NapaMeTpu Ha rpagckaTa cpefa, kKato TeMmneparypa, BNaXXHOCT U AECETKM
apyrn. B MomeHTa nasapa € HaBOAHEH OT T. Hap. “YyMHK” yCTPOMCTBA. TexHuTe yHKLUn
BEeYe ca MHTerpMpaHu Opu B JOMaKUHCKUTE ypeaun, KOUTo uanonasame. 3a narpaxgaHe
Ha edHa MiepapxmyHa cMcTema 3a aHanu3 Ha AaHHWUTE OT Te3u YCTPOWCTBA € HanunyeH
CbLUECTBEH HEOOCTaTbK: AaHHUTE, KOUTO NOTpedbuTens nomnydasa OT CBOATa CEH30pHa
Mpexa ca MOMEHTHUTE CTOMHOCTM Ha N3MepBaHMTe NnapamMeTpu. Jluncea cuctema, KosTo
Aa CbXxpaHsaBa AaHHUTE 3a NpoabJPKUTENEH nepuog oT Bpeme. LlenTta Ha npoekta e
pa3paboTBaHETO Ha TakaBa CMCTeMa, KOATO Aa Aafe Bb3MOXHOCT 3a M3BbPLUBAHE Ha
aHanuaun, oTKpuBaHe Ha KopenauMoHHUTE 3aBUCMMOCTU MeXY N3MEPEHNTE CTOMHOCTU U
Cb3gaBaHe Ha MOLENM 3a NPOrHo3npaHe Ha ObaeLUm cCbonTms.

Llen n 3agayum Ha npoekTa
Llen Ha npoekta e yCbBbpLIEHCTBAHE M 3aTBbpXOaBaHe MSCTOTO Ha PyceHcku
yHuBepcuteT ,AHren KbHYeB® kKaTo nuaep B cpepata Ha Hay4yHO-u3crnegosarernckara u
yyebHaTa pabota B obnactta Ha loT obnavHo 6a3vpaHm nnatgopmu, Ypes cCb3gaBaHe Ha
LUANOCTHA METOAMKA W anropuTMm 3a U3BNUYaHE, aHanu3 1 Bu3yanusauusi, Ha AaHHu OT
OTBOpeH Tun nocpeactsom LoRa 6asnpaHa koMyHUKaunoHHa MHPpacTpyKTypa.

NMonyyeHu pesynrtatu
Cb3gageHn ca aHanUTUYHUM U CUMYMaLMOHHU MOAenun 3a u3crnedBaHe U aHanua Ha
npowecuTe No npefaBaHe Ha TeneMeTpuYHa U KOHTPorHa MHopMaLns B peariHo BpeMe,
YCbBbpPLUEHCTBAHN Ca MeToauTe 3a MaTemaTndecka obpaboTka, uenswa MMHUMN3auns
Ha “WymoBn” hakTopu N HamarnsiBaHe Ha HeeOHO3HAYHOCTTa NpU MHTepnpeTaumsTa Ha
AaHHUTE NOMyYeHn OT ANCTaHLMOHHM N3MepBaHKs, KOUTO Ce U3MNOon3BaT 3a NpeHoca Ha
TO3¥ TUN MHOPMALMS 1 € Cb3[afeHa LUSarnocTHa MeToAMKa U anroputmMmn 3a U3BnmyaHe,
aHanus 1 Bu3yanusauus, Ha gaHHu ot oTBopeH Tun nocpeactesom LoRaWAN 6GasnpaHa
KOMYHMKaLMOHHa UHppacTpyKkTypa. B pamkuTe Ha npoekTa ca NpUKiYnnmn NpunoxHUTe
n3cneasanHuns Ha AokT. CeuneH bopucos n e 06sBeHa npoueaypa no okoHYaTenHa 3awmra
Ha aucepTaunoHeH Tpya Ha Tema: ,MeToam 3a ecbekTUBHO NpefaBaHe B peanHo BpeMe Ha

PROJECT 2018 - FEEA - 02

Project title:
Development and evaluation of a methodology for sensing, analysis and

visualisation of open data through LoRaWAN based communication infrastructure

Project director:
assoc. prof. Georgi Valentinov Hristov, PhD

Project team:

prof. Mihail lliev, DSc, assoc. prof. Teodor lliev, PhD, assoc. prof. Plamen Zahariev,
PhD, assoc. prof. Nina Bencheva, PhD, assist. prof. Adriana Borodzhieva, PhD,
assist. prof. Elena Ivanova, PhD, assist. prof. lvanka Tsvetkova, PhD, assist. prof.
Grigor Mihailov, PhD, assist. prof. Ventsislav Keseev, PhD, assist. prof. Diyana
Kinaneva, PhD, MSc Eng. Jordan Raychev, PhD student et.al.

Address: University of Ruse, 8 Studentska str., 7017 Ruse, Bulgaria
Phone: +359 82 - 888 663
E-mail: ghristov@uni-ruse.bg

Project objective:

Improvement and consolidation of the position of the "Angel Kanchev" University
of Ruse as a leader in the field of research and education in the area of loT cloud-
based platforms by development of a complete methodology and algorithms for
sensing, analysis and visualisation of open-data by LoRaWAN-based
communication infrastructure.

Main activities:

e Design and development of scientific and educational multi-purpose
development kits;

Purchase of the equipment and deployment in the city of Ruse of a backbone
communication network formed by LoRaWAN portals and sensor stations for
measurement of different environmental parameters;

Development of a web-based platform for visualisation of the processed
information, which will also ensure public access to the raw information
collected by the sensing stations;

e Specification of the significant parameters for environmental monitoring and
definition of the additional parameters for monitoring, validation of the
obtained data, development of algorithms and models for environmental and
risk assessment in cases of disasters and accidents.

Main outcomes:
¢ The first LoORaWAN conference with national and international participation was
conducted in Ruse, Bulgaria;

Publications:

TenemeTpuyHa nHdopmaumsa Mexay NoABMXHN 1 cTauuoHapHn obektn®. B pamkuTe Ha e Hristov G., J. Raychev, D. Kinaneva, P. Zahariev. Emerging methods for early
MPOEeKTa aKTMBHO Yy4yacTuMe B3exa [BaMa HOBO 3a4YUCNEHW [OOKTOpPaHTW C TEMWU Ha detection of forest fires using unmanned aerial vehicles and LoRaWAN
AVCepTauMoHHUTE TpygoBe CbOTBETHO* MeToaM M anropuTMM 3a Cb3fdaBaHe Ha sensor networks. IN: The 28th EAEEIE Annual Conference, Reykjavik,
KOHBEpPreHTHa nnardgopmMa 3a peanu3vMpaHe Ha UANOCTHU pelleHust 3a crpagHa Iceland, 2018

aBTomatusaumsa“ n “Metogmn n anroputMm 3a cboMpaHe 1 aHanM3 Ha JaHHU OT NPOLIECH Raychev J., G. Hristov, D. Kinaneva, P. Zahariev. Modelling and Evaluation of

npoTUYaLUn B fIHO Bpeme n T80M LoRaWAN TexHonorus’”. Software Defined Network Architecture Based on Queueing Theory. IN: The
POTURALIME PEATHO BRENE NOCPEACTEOM -ORa EXHOMO 28th EAEEIE Annual Conference, Reykjavik, Iceland, 2018

Bencheva, N., N. Kostadinov, |. Tsvetkova. Women in Information and
Communication Technologies and How to Attract Them. IN: The 28th EAEEIE
Annual Conference, 26-28 September, Reykjavik, Iceland, 2018;
Others:
¢ The results obtained during the implementation of the project will be used by the
students for preparation of their theses and scientific papers

lMpuopumemHo ca c¢puHaHcupaHu 3 nyb6rsukayuu, Koumo ca UHOeKcupaHu e
SCOPUS u WOS u 10 nybnukayuu, koumo ca npedcmaeeHuU Ha 57-ma 200uwWHa
Hay4YHa KoHgepeHyusi Ha PyceHcku yHueepcumem u Cbro3 Ha yyeHume — Pyce,
Hoeu uHlycmpuu, [uzumanHa ukoHOMuka, O6wecmeo — npoekyuu Ha
6n0ewemo;

APXUTEKTYPA HA NMPOEKTUPAHATA LoraWAN MPEXA
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N3rPAXXAAHE HA MPEXXOBUTE KOHLIEHTPATOPU — XAPOAYEPHU
KOMMOHEHTW, ENIEKTPUYHECKA OUATPAMA U BJTOKOBA CXEMA

EKnna Ha npoekTa opraHM3npa nbpeata 6barapcka LoraWAN KoHbepeHums
nposena ce Ha 12 Mait 2018 r. B permoHanHa bubnunoteka ,/ltobeH Kapasenos". B
KoHdepeHuMATa B3exa yyactMe Hag 100 4yoBeKka B T.4. YYEHMUM, CTYAEHTU U
npeacTaBuTenIn Ha busHeca.
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