6.1. Kpatkm pe3ometa Ha nyonukauuute nMNpPUIIOXKEHU 1o
nokasarten ,,B“.

My6nukaunnTe Morart Aa ce pasgensaT Ha TPU rPynu:

> lpoeKkTnpaHe, aHanus u anpobauusa Ha CUCTEeMU 3a U3MepBaHe
Ha OCHOBHU BUTAlHM NapamMeTpu;

> lpoekTnpaHe, aHanu3 n peanusauusa Ha CEH3OPHU CUCTEMMU,

» W3cnepBaHe Ha CeH30pU, CEH30PHU CUCTEMU U anropuTMm 3a
0OpaboTKa Ha CEH30pPHU AaHHM.

|. MpoekTnpaHe, aHann3 n anpoodaums Ha CUCTEMMU 3a
n3mMepsaHe Ha OCHOBHU BUTaJ1HU NapamMeTpu

[B1] ,,LabVIEW Based ECG Signal Acquisition and Analysis* !

Cratuata npencraBs peanusaumsata Ha LabVIEW 6asupaHa cuctema 3a
cbbupaHe, o6paboTka W aHanuM3 Ha enekTpokapguorpadckn(EKN) curhanw.
BbBexgaHeTo Ha CbBPEMEHHUN XapAyepHN N COPTyepHU TEXHOMNOMMM, MPU CHEMaHETO
n cbbnpaHeTo Ha BMOMEOULMHCKN CUTHANKU, ca OCHOBHUTE (bakTopu Npu Hanpegbka
Ha Te3an cuctemu npes nocnegHuTe rogmHn. KomnoTbpHO GasnpaHuTe cuctemu 3a
obpabotka Ha EKI curHanu ce npeBpbluaT B €(PEeKTUBEH NOAXO4 3@ CHEMAaHETO U
aHanun3a wm. [Npu npencraBeHaTa peanu3auvs € W3MON3BaH WHTErpupaH mogyn
(Analog Front End — AFE) AD8232 3a namepBaHe u npegsaputesniHa obpadoTtka Ha EKI
curHanute. 3axpaHBaHETO Ha npeacTaBeHaTa cuctema e ¢ baTtepusi, C KOeTo ce
rapaHTMpa ranBaHWYHO pasgensiHe, HeobxoouMo 3a MPOAbLIMKUTENHO 6Ge3onacHo
n3mepBaHe, 6€3 HeOOXOAMMOCT OT JOMbITHUTESNHA M30MaUNs, KaTo CbLLEBPEMEHHO Ce
MoTMCKa W OCHOBHUAT M3TOYHMK Ha LWYM — MpexoBaTta 4ectota. Msnonsea ce
nporpamHuna naket LabVIEW Biomedical Toolkit 3a n3cnegBaHe Ha cbpaedHaTa
YecToTa Hapef C ApYyrn, AONbIHUTENHM NapaMeTpu.

MoaxoabT 3a cbbupaHe Ha EKI curHanu n aHanua Ha gaHHuTe, NpeacTaBeH B
Tasun nybnukaums, nokassa 4e KOMMTbLPHO BasmpaHa cuctema 3a cbbupaHe Ha JaHHW,
3aeHo c rpaduyHaTa cpefa 3a nporpammpane LabVIEW, moxe na 6bvae edektmBHa
anTepHaTuBa Ha KOHBEHUWOHAaNHUTE, MacoBO U3MNOSi3BaHWU, CAMOCTOSATENHN CUCTEMM.
C nomowita Ha npegnaraHuTe B cpepata Ha LabVIEW dyHkummn 3a obpaboTka Ha
curHanu, BbB BpemeBa obnacTt ce noctura edgukacHo onpegensiHe Ha
NPOMEHNIMBOCTTA Ha CbpAeyvHaTta yecToTa. ToBa NOTBbPXAABa NPUIIOXMMOCTTa Ha
nogxoga npu 6baewm paspaboTkM Ha MPEHOCMMWU YCTPOMCTBA 3@ MOHUTOPWUHI Ha
CbpAeyHa YecToTa Npu NPUNOXeHUa B AOMaLLUHN YCOBUS.

! Djermanova N, Marinov M, Ganev B, Tabakov S, Nikolov G. LabVIEW based ECG signal acquisition
and analysis. 25th International Scientific Conference Electronics, ET 2016, 2016, ISBN 978-
150902883-2, DOI 10.1109/ET.2016.7753471.



[B2] ,,Fully Analogue ECG Front-end Applicable in Remote Patient
Monitoring“‘?

B ctatndara e nokasaHa peanunsauusta Ha MIHOBaTUBHO XapAyepHo peLleHue 3a
npeagaBaHe Ha EKI curhann, 6asmpaHo Ha HanbnHO aHanorosa cxema. [peanoXxeHoTo
peLleHne TpaHcopmMumpa aHanorosuTe curHanu B ayauo curHan. OcHoBHaTa 4acTt oT
npoBeaeHUTE eKkCnepMEHTarnHn TECTOBE € HacoYeHa KbM NapaMeTpuYHNS aHanmsa Ha
paspaboteHns VCO reHepaTop, KOWTO uUrpae ponsaTa Ha 4YecToTeH Mmoaynartop.
[MpennoxeHaTa cxema e peanuavpaHa Ha npakTuka.

TectoBeTe Ha npeanoxeHara CUCTEMA Ca W3BLPLUEHN CbC CUrHanNu,
reHepupaHu oT OyHKUMOHAreH reHepatop v npegageHu dYpes ase GSM yctponcTea.
CpaBHUTENHMAT aHanui3 Ha MofydeHuTe pes3yntatM NokasBa napameTpuyHaTa
MOEHTUYHOCT MeXAy reHepupaHus W MOofyvYeHus CurHanm, KoeTo MOoTBbpXAaBa
paboToCcnocobHOCTTa Ha NpeanoXeHust noaxod 3a npeobpasyBaHe Ha aHanoros
CurHan B 3BYKOB U M3MOM3BaHe Ha ayamo KOMYHMKaALWOHEH KaHan 3a npeaaBaHeTo My.
M3non3BaHeTo Ha ayaMo KaHana Ha ctaHgapTHo GSM ycTponcTBO HOCK owe ABe
npeanumMcTBa: NO-NIeCHO OCUTypsiBaHe Ha ranBaHW4YHO pasfensiHe M Bb3MOXHOCT 3a
npuopuTM3MpaHe Ha mnaxogawmrte obaxgaHus, KaTto B crnyyan, Ye Te ca C npuoputeT
.,emergency”, ce npaBu onuT obaxgaHeTo Oa Ce OCbLUECTBU, HE3aBUCMMO KOW
MobuneH onepaTtop nmMa NnokpuTue, Kbaeto ce Hammpa GSM-a, 1 KakBO € HMBOTO Ha
paguo curHana.

Moxe pfa ce nogvepTae CpaBHUTEMNHO HWUCKATa LEHa Ha nNpeasiokeHoTo
peweHne. HeobxoanmuTe KOMMOHEHTN 3a peanuaumpaHe Ha VCO u ayamo 4vacTtTa,
BKITHOYUTENHO NUTUEBO-MOHHATa 6aTepus, ca Ha LieHa OT HAKOMKOo eBpo. BuabT n 6posaT
Ha €NeKTPOHHUTE KOMMOHEHTU npegnonara W3KMIYUTENHO Manku pasMepu  Ha
neyaTtHaTa nnatka wunu gopu peanusvMpaHeTo n Ha SoC, KOeTo npaBu peLueHneTo
NPUNOXUMO B CUCTEMMU, KOUTO Aia MOraT flIeCHO Aa ce uHTerpupaTt B 06nekno.

ll. MpoekTupaHe, aHanu3 n peannsaumsa Ha CeH30PHU
cUucTemMm

[B3] ,,Nonintrusive Measurement of Elevator Velocity Based on
Inertial and Barometric Sensors in Autonomous Node*“3

B nybnvkauusita e npeacTaBeHo NPOeKTUpaHe U peanus3aumst Ha MHTENTMIeHTeH
CEH30peH MoAyr, KOWTO MO3BOSNsiBA OTAANe4YeHOTo HabnaeHWe CbCTOSIHMETO Ha
CbLUECTBYBALUM acaHCbOpHM cuctemu. o TO3M HayMH ce nocTura edekTMBHa
MOZEPHU3aLMSA Ha HarNMYHM acaHCbOpHU cucTeMU. CEH30PHUST MOAYN € eHepPruiiHO
aBTOHOMEH W HEe W3UCKBA MPOMsSIHA Ha HanM4yHOTO okabensiBaHe, KakTo U Hama
Heo6XoAMMOCT OT CBbp3BaHe MM [OCTbN A0 ENEeKTPUYECKUTE KOMMOHEHTU Ha
acaHcbopHaTa cuctema. HeobGxogMmocTTa, OT oTaanedyeHo HabnwgeHve U

2 lliev IT, Badarov DH, Tabakov SD, Ganev BT, Kanev IK. Fully Analogue ECG Front-end Applicable in
Remote Patient Monitoring. 29th International Scientific Conference Electronics, ET 2020, 2020, ISBN
978-172817426-6, DOI 10.1109/ET50336.2020.9238247
3 Nikolov DN, Marinov MB, Ganev BT, Djamijkov TS. “Nonintrusive Measurement of Elevator Velocity
Based on Inertial and Barometric Sensors in Autonomous Node”. Proceedings of the International Spring
Seminar on Electronics Technology; 2020, ISSN 21612528, ISBN 978-172816773-2, DOI
10.1109/ISSE49702.2020. 9121077.
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npeBaHTUBHU nencTensa no nogaopbvXxka, e 06ycn0|3eHa OT BUCOKNTE CTaHOapTU 3a
eKkcnnoartauna Ha HaJlIM4YHNUTE aCaHCbOPHU CUCTEMMN.

CeH30pHMAT Bb3en, M3BbPLLUBA MOHUTOPUHI Ha paboTaTta Ha acaHCcbopa, KaTo
n3mepBa nos3vumMsTa My K HeroBaTa CKOPOCT, yYpe3 KOMBbuHauusa oT BGapomeTpudeH
anTumMeTbp W UHEepUMOHHU wu3mepBaTenHu 6Grnokose (IMU). 3a nocturaHeto Ha
3a[0BONMTENHMN pes3ynTaTh, NpuM oueHKaTa Ha CbCTOSHMETO Ha acaHcbopHaTa
cuctema, ocobeHo BHUMaHue TpsbBa aa ce o6bpHE Ha HAaCTPOMKUTE Ha CEH3opuTe 3a
aTMocepHO HansaraHe n yckopeHue. ToBa e NpoANKTYBaHO OT HEOBXo0AMMOCTTa Aa ce
BGanaHcMpa KOHCyMauusiTa Ha eHeprusi, TOYHOCTTa U CKOPOCTTa Ha M3MepBaHuATa,
KaKTO M OT OCODOEHOCTUTE Ha W3NON3BaHUAT KOMYHUKaUMOHEH npoTtokon. OcobeH
dokyc TpsibBa na 6baaT HaCTPOMKUTE Ha UNTPUTE Ha CEH30pUTE 3a M3MEepPBaHE Ha
aTMoc(epHO HansraHe U namepBaHeTo Ha yckopeHue. Hactponkute Ha FIR duntbpa
Ha ceH30opa 3a aTMOCEpPHO HansraHe npuunHasaT 3abaBsHe Ha pesyntatuTe oT
n3mepBaHMsaTa M TOBa BOAW [0 [PEeWKM NpU U3YUCNEHUATA Ha nosvumsaTta u
ANHaAMWYHUTE NapaMeTpu Ha acaHcbopa.

PesyntaTute nokaseaT, 4e HabmniogasaHuTe napameTpu ca gobpa
npeanocTaBka 3a HeMHBa3MBHA AMArHOCTUKA Ha Heu3npaBHOCTWU, KOeTO Mo3BOonsiBa
ePeKTMBHO B3eMaHe Ha peLLeHUsi NPy PEMOHT U NOAAPBXKKA.

[B4] ,,Smart multisensor node for remote elevator condition
monitoring“4

My6nukauunata Hagrpaxaa nyénukaumsa[B3], kaTto e onvcaHa peanusauuata Ha
CEH30peH MOAyN 3a OCbBPEMEHsIBAaHE Ha CblLUEeCTBYBalM acCaHCbOPHU CUCTEMMW,
npuTexasall, Bb3MOXHOCT 3a OLEHKA Ha Ka4yeCTBOTO Ha OBWXEHME Ha kabuHaTa.
OueHkaTa 3a TEXHUYECKOTO CbCTOSIHME Ha acaHCbOpHaTa CUCTEMA Ce M3BbPLLBA, Ype3
onpeaensiHe Ha OCHOBHUTE NapaMeTpu 3a KaYeCTBOTO Ha ABMKEHWE HA aCaHCbOPHU U
nogeMHu cuctemn, onpegeneHn B ctaHgapta ISO 18737-1. Kbm xapayepa Ha
CEH30pHUA Mmoayn ot nybnukauna[B3] ca gobaBeHN MUKPOGIOH, CEH30p 3@ OCBETEHOCT
N MarHutToMeTbp. B pesyntat e cb3gageH CEH30pPHMAT Moayn, KOWTO onpegenst u
3BYKOBOTO HansiraHe, OCBETEHOCTTa U CMeKTbpa Ha BMOpaumuTe, CNpsiMO no3uumaTa
Ha kabuHaTta. ToBa No3BoONsABa OonNpeaensaHeTo Ha cnegHUTe NnapameTpu, Heobxoaumm
3a OLEHKa Ha Ka4yecTBOTO Ha ABWXEHUe Ha kabuHara:

Cratnctnyecka nHdopmMaumsi Ha N3Non3BaHETO Ha acaHCbopa;

OTkpuBaHe Ha HeobU4anHU (aBapUNHN) CNNPaHKUS;

OTkpuBaHe Ha NPOMEHN BbB BPEMETO, HEOOX0OMMO 3a OTBapsAHE Ha BpaTta Ha
acaHcbopa;

KauyecTBOTO Ha ABMXeHue Ha KabunHaTa no ctaHgapt ISO 18737-1;
MopobpsiBaHe Ha OCBETNEHMETO B kabMHaTa Ha acaHcbopa.

VV VVYYVY

KayecTBOTO Ha ABWMXeHME Ha KabuHaTa ce oueHsiBa Ha 6a3a Ha MOLLHOCTTa Ha
BMbGpaunnte, CnpssMo No3numsaTa Ha kabuHaTa U cnekTparneH aHanma Ha MOLHOCTTa Ha
Bnbpaunnte. MoLHOCTTa Ha BUGpaLmmTe cnpsamMo, Nno3nunaTa Ha kabnHata € OCHOBEH
nokasaTten 3a CbCTOSIHMETO Ha pencoBuTe Bodayu Ha kabuHaTa. lNMpomeHu B TO3M

4 Marinov MB, Nikolov DN, Ganev BT, Djamiykov TS. “Smart multisensor node for remote elevator condition
monitoring”. 21st International Symposium on Electrical Apparatus and Technologies, SIELA 2020; ISBN
978-172814346-0, DOI 10.1109/SIELA49118.2020. 9167049.
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napamMeTbp noka3eart HeobXoaAnMMOoCT OT npoBepkKka Ha CbCTOAHNETO UM. CI'IeKTpaJ'IHMFIT
aHanmM3 Ha MOLUHOCTTa Ha BI/I6paL|,l/IVITe NnoKa3Ba CbCTOAHMETO Ha 3aaBuXKBalLlaTa
cucrtemMa Ha aCcaHCbopa, KaTto ABuratersi, CKOpoCTHa KyTud, rnarepu n ap.

[B5] ,,UAVs based particulate matter pollution monitoring“®

OcHoBHa uen Ha nybnvkaumdata e ga npoyyu npobrnemuTe Ha npunaraHeTo Ha
6e3nunoTHu netatenHu anapatu(bJ1A), npu peannsaumaTa Ha CUCTEMU 3@ MOHUTOPUHT
Ha napameTpu Ha okornHaTa cpefa. OCHOBHWUTE 3a4a4vv 3a NocTUraHe Ha Tasu Len ca:

CbbupaHe Ha gaHHu oT BJ1A, obopyaBaHu CbC CEH30PU, N MHTErPUPAHETO UM B
BEe3KNYHN CEH30PHN MPEXM ;

CbbupaHe Ha JaHHM 32 3aMbPCSIBAHETO HA Bb3yXa Ha PasfnyHu BUCOYMHN.
MoHacTosiweM Ge3KUYHUTE CEeH3O0PHU MpPEeXW ca W3NPaBeHU Mpen HAKOM
cneunduyHn NpeguaBmKaTencTea:

OrpaHu4eHnst Ha NPOCTPaAHCTBEHOTO B3eMaHe Ha npobu;

TpyaHOCTM Npu NOAAPBXKATA;

HectabunHo nosegeHne npu moamndurkaumumnm Ha mpexara.

YVVYVY VV V

HacTtosawmre CEeH30pHU MpexXu He BUHaArMm OcuUrypsiBaT NEecHO [OOCTbMHM
Bb3MOXHOCTU 3a ANCTaHUMOHHO NpenporpaMmmpaHe, A4okaTto 6e3nnnoTHUTE neTaTenHu
anapaTtu moraT necHo ga 6baaT npekoHdurypupaHu npu HeobxoammocTt. BJIA nmat
OTNMYHA MOOBMMHOCT M CrnOCOBGHOCT Aa cbOMpaT AaHHKW, HO Te He MoraT BUHaru ga
pas3unTaT Ha BpbllaHe B 6asaTta, 3a Aa npenasaT UHdopmMauusaTa cu. [NpunaraHeTo
Ha pasyMHU KOMYHMKALMOHHW MPOTOKONMM M anroputMun e Heobxoaumo, 3a ga ce
nonodpwu TaxHaTa ePEeKTUBHOCT.

B npoBeneHoTo nscnensaHe kbM BJIA € MOHTMpPaHa ceH30pHa cucTemMa, KOATO
nsmepsa: KoHueHTpauua Ha uHu npaxosu Yactmun(PM,, PM, s, PM,,), atMocepHo
HangraHe, Temneparypa, OTHOCUTErNHa BraXHOCT, MHOEKC 3a KavyeCTBO Ha Bb3ayxa,
CKOPOCT Ha BATbpa W MeCTornosnoxeHue(koopamMHatv) Ha CeH3opHaTa cuctema.
[MpoBeaeH e ekcnepmMMeHT 3a onpeaensiHe Ha BEPTMKAaNHOTO pasnpenenenne Ha OrYy
BbB BMcoYMHa o 200m. PegyuupaHo e BnvsaHMeTO Ha poTtopute Ha BJIA, kaTo 3a
uenTta npobute ce B3emaTt Ha pascTosHue 0,5m OT Hero.

M3cnepBaHeTo nokassa, Yye moguduumpaHnat BI1A, ¢ MOHTUpaHu ceH3opu, e
edeKTMBEH N MbBKAB UHCTPYMEHT 3a U3MepBaHe Ha BePTUKANHOTO pasnpeaernieHne Ha
®r41/2,5/10 n pasnuyHm atMmocdepHn napameTpu. EkcnepumeHTuTe nokaseart, ye
KaTo LANO KOHLUEeHTpauusta Ha PM,s Hamansiea oT onpegeneHa sucounHa. Camo
BHe3arnHy NpoOMeHN B METEOPOSIOrMYHUTE YCNOBUA MOraT [ja HapyLlaT Tasu TeHOEeHUNS.
Be3nunoTHMAT netateneH anapaT gaBa Bb3MOXHOCT 3a Mo-gobpo onucaHwe Ha
3aMmbpcuTend B rpagckute pavioHu. NpeanoxeHuaT nogxon € MOLWHO CcpeacTsBo 3a
n3mepBaHe Ha KOHUeHTpauuuTe B 6GNn3oCT OO BEPOATEH U3TOYHMK HA 3aMbPCUTENMW.

5 Marinov MB, Topalov |, Ganev B, Gieva E, Galabov V. “UAVs based particulate matter pollution
monitoring”. 28th International Scientific Conference Electronics, ET 2019, 2019, ISBN 978-172812574-
9, DOI 10.1109/ET.2019.8878586.
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[B6] ,,Characterization of different types of photovoltaic cells using
remote virtual system*®

Tasn ctatua npeactaBd NPOEKTUPaHETO U BHeOpsSBaHETO Ha AMCTaHLUMOHHAa
nabopaTopusi 3a xapaktepusvpaHe Ha doTosBonTanyHu knetkn. C npeanoxeHara
cucTeMa OT ypeam MoXe da ce noryyasa, Habnogasa U CbxpaHsaBa MHOpMauns 3a
dotoBonTamyHn cuctemn. M3nonssat ce CbBpPeMeHHW pelleHus, 6asvpaHn Ha
CTUMyrnupaLyo-n3mepsartenHu ycrporctsa(SMU) n BUpTyanHu TEXHUKK, 3a M3MepBaHe
Ha OCHOBHWUTE EneKkTPUYecKn CBOWCTBA Ha CrbHYeBUTE KreTku. [Mo3HaBaHeTo Ha
erieKTPUYEeCcKUTE XapakTepUCTUKM Ha corapHaTa KneTka e OT peluaBallo 3HayeHune 3a
onpegensiHe Ha U3Xo4HUTE XapakTepUCTUKM N ePEKTUBHOCTTA Ha YCTPOWCTBO, KOETO
ce 3axpaHBa OT CMbHYeBW NaHenu. Te3u OCHOBHM MapaMeTpu, 3a TpUTe pasfnnyHu
BMAa (poToBOMTAMYHM KIETKW, Ce W3BMMYaT aBTOMaTUYHO, KaTo ce WU3nonssa
namepeHarta |-V kpmBa oT paspaboTeHaTa BUpTyanHa cuctema. Te urpaart BakHa pons
3a oueHKa Ha PoToBONTANYHUTE MOAYIN.

TexHonoruaTa, KOATO ce N3Mnon3ea 3a pabota U agMUHUCTPUPaHE Ha OoTAaneyeH
AocTbn A0 u3MmepBaTenHata nnatcgopma, e LabVIEW Remote Panels. [Opyro
npegMMcTBO Ha peanuanpaHaTta AUCTaHUMOHHA nnatgopmMa, € Bb3MOXHOCTTa fa ce
N3non3Ba KaTto AMcTaHuMoHHa nabopatopusi, 6asmpaHa Ha LabVIEW, 3a paboTta ot
pascTosiHne n obyyeHue.

[B7] “Pendulum Experimental Study and Analysis with MEMS
Accelerometer”’

HanpeabkbT B MUKpOTEXHOMOIMMTE Npe3 NocrneaHnTe AeceTuneTvs no3sonsasa
NPoOM3BOACTBOTO HA MWHWATIOPHW, €BTUHW, WHTErpupaHy akcenepoMeTpu U
XXKMPOCKONW, NOAXOASLIM 3a W3NONn3BaHe Npy aHanv3 Ha ABWKEHMETO Ha pasnuyHu
06eKkTH, MexaHn3Mu 1 MalwnHu. B paboTaTta e npeacTaBeH Noaxof 3a NpoBeXxaaHe Ha
eKCreprMeHTN C MaTeMaTUYHO Maxaro, KaTo ce M3MNorn3Ba TPMOCEH MUKPOMEXaHNYEH
aKcenepomMeTbp WU HUCKOOIOMKETEH MUKPOKOHTpONEp C BrpageH 6ea3xuyeH
KOMyHUKauuoHeH moayn. C npoBedeHWTe €eKCNnepuMMEeHTM ce nokasea, u4e
M3MOM3BaHETO Ha WHTEerpanHu UUPOBKU akcenepoMeTpy 3a u3creaBaHe Ha
KMHETMKaTa Ha MatemaTMyHO Maxano, npeanara Bb3MOXHOCT 3a M3BbpLUBaHE Ha
MHOrO ro-3aQbfboyYeH aHanM3 Ha MOBEAEeHWeTO Ha ocuunupalluM CUcTemMn B
CpaBHEeHMe C KOHBEHLMOHAanNHMs aHanma. EqHOo OT AocToMHCTBaTa Ha U3cneaBaHeTo e
CbINOCTaBAHE Ha W3MepeHUTe pesynTaTh C TEOPETUYHUTE, MONYYEHU OT YUCIIEHO
pelleHne Ha MaTeMaTMyYeH MoJernl Ha CcucTemarta, KOWTO He OT4YMTa HUKaKBM
CbNpOTUBNEHUS. HesaBMCUMMO OT TOBa, MPOrHO3MPaHUTE YCKOPEHMSI Ha MaxanoTo,
M3MepeHn B [ofiHaTa 4acT Ha KOHUEeHTpupaHata maca, 4pe3 akcenepomeTtbpa
cbBMagaTt [0 ronsiMa CTeneH C TEOPETUYHO nony4yeHuTe pesyntaTu. OTKINOHeHusTa
MeXay U3MepeHnTe pesynTtati U TEOPETUYHUTE, MOSTy4YeHN OT YUCIIEHOTO peLLeHne Ha

6 Nikolov G, Marinov MB, Nikolova B, Ganev B.”Characterization of different types of photovoltaic cells
using remote virtual system”.7th Balkan Conference on Lighting, BalkanLight 2018;,ISBN 978-
153866730-9, DOI 10.1109/BalkanLight.2018.8546992
" Ganev B, Ivanov A, Marinov M, Nikolov N, Kochev L. "Pendulum Experimental Study and Analysis with
MEMS Accelerometer”. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-
166544518-4, DOI 10.1109/ET52713.2021.9579906
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ﬂl/l(bepeHLllllaJ'lHVlTe YpaBHEHUA Ha MarteMaTtudHuda wmoaersn, ca B rpaHuumTe Ha
MHXeHepHaTa TO4YHOCT.

npOBeﬂ,eHOTO nacrneagBaHe WMMa 3aBbpLUEH XapaKTep. To npemMmmHaBa no
Kracmyecknst NbT Ha CbCTaBsSHE HA MaTeMaTUYeH MOAES, U3BeXO4aHe Ha HENUHENHN
,El,l/ld)epeHLl,l/laJ'lHl/l YpaBHEHNUA Ha [OBWXEeHMeTO Ha cucrtemMmara, YUCIieHO pellueHue,
eKkcnepmMmeHTanHn naMmepBaHmUAa U CbnoCcTtaBdAHE Ha pe3yrnTaTtuTe.

B aurmtanHus cBAT, B KOWTO XWBEEeM, MU3CcrneaBaHEeTO Ha [ABWKEHWETO Ha
MaTemMaTU4YHOTO Maxano MOXe [da Ce W3BbPLUM HEe CaMO aHanUTU4YHO, HO WU
eKCcnepumMeHTarnHo CbC CbBPEMEHHUN CpeacTBa Ha enekTpoHukaTta. ETo 3awwo, To e yact
OT pasnN4HM YHUBEPCUTETCKN KypcoBe MO (pm3mka, MexaHuka, U CbC CbOTBETHMU
nabopaTopHu ynpakHeHMsi MO CbNPOTUBNEHNE Ha MaTepuanuTe. B noBeveTo cnyyan,
MaTeMaTU4YHOTO Maxarno Ce M3Mon3ea 3a 3ano3HaBaHe ¢ M3MkaTa Ha TBbPAO TAMO,
BKIMIOYMTEITHO MOHATUS KaTo LIEHTbP HA MacaTa, MOMEHT Ha UHepUUsi, bINoB MOMEHT,
BbPTSLL MOMEHT, CUIN Ha CbNPOTUBNEHNE, 1 ApYrK. TO ce n3nonsea u KaTo AOCTbMNEH
Ha4yMH 3a BbBEXOdaHe Ha CTyOdeHTUTe B TeopusiTa Ha NUHENHUTE U HENUHEWHWU
TpenTeHus, 4Ype3 nabopaTopHM NOCTAHOBKM, OCOBEHO ako e HanuMyHa noaxogsiia
cuctemMa 3a cbbmpaHe Ha JaHHMW.

B HacTosilaTta paboTa ce n3crnensa ABKEHNETO HA MaTeMaTUYHO Maxarno BbB
BepTUKanHaTa paBHuMHa. lMpeanoxeHa e onuTHa MOCTAHOBKA, KOSITO Ce CbCTOM OT
enacTnyHa rpena, GesTernioBHa CTOMaHeHa HuLIKa, TEXEeCT, 3ae4HO C MHTerparneH
TPMOCEH akcernepoMeTbp. Upes Hero ce n3mMepBaT KakTo paguanHute (HopmanHute),
Taka U Ha opbuTanHuTe (TaHreHUnanHuTe) yCKOpeHUst Ha MaxarnoTo.

lIl. A3schegBaHe Ha CEH30pPU, CEH30pPHU CUCTEMU M
anropuTMm 3a oopaboTka Ha CeH30pPHU AaHHU

[B8] ,,Analysis of Sensors Noise Performance Using Allan Deviation“®

MeTtoabT 3a Bapuaums Ha AnaH (AV) MoXe ga ce u3nonsBa, KakTo KaTo
camocToaTeneH MeTo 3a aHanu3 Ha JaHHW, Taka 1 KaTo AONbIHEHNE KbM HAKOW OT
MeTOAMTE 3a aHanu3 B YecToTHa obnacT. Ton Moxe Aa ce NpUnoXxu 3a nacneasaHe Ha
LLyMa OT BCAKO YCTPOWMCTBO, HO OCOBEHOTO Npu Hero e, HeobxoanMMocTTa OT No3HaBaHe
Ha (OU3NYHUTE OCHOBW Ha W3CrneaBaHOTO ycTpoucTBo. MeToabT npeanonara, 4ye
HeCUrypHocTTa B [aHHUTE Ce reHepupa OT M3TOYHUUM Ha LWym OT cneumduyHo
ecTecTBo. HMBOTO Ha wWyma ce u3ducrnsBa Bb3 OCHOBa Ha JaHHUTE, MOMyYeHW OT
n3cnegBaHnsa CEH30p.

B noknaga e npeacrtaBeH pesyntarta OT WYMOBWUS aHanms3 Ha pasnuyHu TMnoBse
CEH30pu C nomMoLuTa Ha BapunauuaTa Ha AnaH. OCHOBHUAT aTpubyT Ha meToda e, Ye
TOW NO3BOMsiBa NO-nogpobHO, MO-NecHO XapakTepusnpaHe U naeHTuduumpaHe Ha
N3TOYHULUM Ha FPELLKM U TEXHUSA NPUHOC KbM 00LLOTO HMBO Ha wyMa. VIHpopmauuma 3a
OCHOBHUTE CTOXaCTM4YHU Mpouecn moxe Aa 6bae m3BneyeHa, vYpes uacneaBaHe Ha

8 Marinov MB, Ganev B, Djermanova N, Tashev TD. “Analysis of sensors noise performance using allan
deviation”. 28th International Scientific Conference Electronics, ET 2019; 2019, ISBN 978-172812574-9,
DOI 10.1109/ET.2019.8878552
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CEH30pHUSI CUrHar, ¢ NoMoLlTa Ha aHanu3 Ha Bapuauusita Ha AnaH. Cnep ToBa Tasu
MHGOPMaLMSA MOXe [a ce MU3Mon3Ba Npu NPOEKTUPAHETO Ha CTOXAaCTUYHM buUnTpu 3a
[AaHHUTE OT CeHsopa.

B cpaBHeHVe C KOHBEHUMOHanHaTa AMcnepcus, KoaTo OueHsiBa OTKINOHEHUsATa
OKOMoO cpefHaTta CTOMHOCT Ha u3crneaBaHuTe AaHHU, AV oueHsiBa n3MeHeHusTa Yypes
ycpegHsBaHe Ha N3MepBaHUsTa 3a pasnuyHu nepuoan. Tosm nogxon 4ecTto Boau A0
Bb3MOXXHOCT 3a AUPEKTHO pasrpaHnyaBaHe Ha pasfvyHM BUAOBE LUYM M OO MO-TOYHA
OLeHKa Ha TexHUTe HuBa. BaxxHO npegMMCTBO Ha TO3M MeToq €, Ye HAMa Hyxaa oT
AonbnHUTENHN TpaHcdopmaumu. Cnopen npenopbkute Ha |EEE, To3nm meton e
npeanoynMTaHuAaT, 3a naeHTuduLumMpaHe Ha CToxXxacTuyHa rpeLlka 1 3a onpegernsHe Ha
TMNa Ha WymMa B pasfuMyHn BUOOBE WMHEPUMOHHW ceH3opu. Llenta Ha Hactoswarta
paboTa e ga ce Npoy4dun NpUNoXMMocTTa Ha meTofa Ha AV, 3a e(peKkTBEH aHanu3 Ha
LWyMa Ha apyru BMOOBE CEH30pU KaTo ceH3opu 3a C0, u MEMS ceH3opu 3a Hansraxe.

[B9] ,Performance Evaluation of Low-cost Particulate Matter
Sensors“®

[aHHn OT nocnegHUTe roguHM nokaseart, Yye mexay 70 n 90% oT HaceneHueTo
€ U3NOoXXeHO Ha CPedHOroAuLHN KOHLUEeHTpauun Ha PM, s, KOUTO HaABULLIABaT HMBaTa
3a Ka4yeCcTBO Ha Bb3ayxa, NPMEeTU OT CBETOBHATa 34paBHa opraHvsauusl - roguiiHa
cpegHa CTOMHOCT oOT 10 pug/m3. WsnaraHeTo Ha TakMBa HuBa BOAM [0
npexaeBpeMeHHaTa CMbPT OT nopsigbka Ha 2,2 + 7 MWNUOHa AyWW/rOAULIHO B
cBeToBEeH mawab.

MpocTpaHcTBeHaTa nNpeacTaBUTENHOCT Ha M3MepBaHuATa, M3MonsBaHu 3a
OCbLLECTBABAHETO Ha TE3N OLEHKW, € OCHOBEH W3TOYHMK Ha HECUrypHOCT.
CnepoBaTenHo noaobpsiBaHeTo Ha BpemeBaTta WM NPOCTpaHCTBeHaTa pasgenuTenHa
CNOCOBHOCT € 3aAbIMKUTENHO, 3a Aa Ce nosfy4vyaT HaaexaHu OaHHWM, KOUTO da ce
M3Non3eaT 3a YCTAHOBSIBAHE Ha PasfnNYHM NONUTUKN U MEPKM 3a 3alluTa Ha 34paBeTo
Ha rpaxxgaHuTe.

Hactosiwiata paGota e nocBeTeHa Ha OLEHKaTa Ha NPOU3BOAMTENHOCTTA Ha
KOMepcuarnHu CeH3opu, KOMTO ca npedHasHadyeHu [a M3MepBaT HMBa Ha MpaxoBu
YyacTuuuW, 3HAYUTENHO MNpEeBMLLABALLM HOpManHaTa KOHLEHTpauus BbB Bb3gyxa.
O6cbxaaT ce OCHOBHUTE U3TOYHULIM Ha TPELLKU B T€3U CEH30PU U Bb3MOXHOCTUTE 3a
TAXHOTO HamansBaHe.

M3cneoBaHuTe HuckoOwoKeTHUM ceH3opn 3a PrY ca nokasanu [gobpa
YCTOMYMBOCT Ha XapakTepUCTMKMTE U MHOro gobpa kopenauusi Ha pesyntatute oT
n3amepBaHusaTa C pedepeHTHUTE wuamepsaTenHn ypean. Ho konebaHueTo Ha
OCHOBHUTE NapamMeTpu Ha OKONHaTa cpefa MoXe Aa AoBeAe 40 3HAYUTENHU rPeLLlKn B
rnokasaHusiTa Ha ceH3opa. Pe3yntatute OT HACTOSILLOTO M3credBaHe AOKa3eaT, 4ye
BNUAHMETO Ha TEMMNEPATYPHUTE NPOMEHN € AOMUHUPALLIO, KOETO € OTYETEHO U B ApYr
n3crneaBaHus.

9 Marinov MB, Hensel S, Ganev B, Nikolov G. “Performance evaluation of low-cost particulate matter
sensors”. 26th International Scientific Conference Electronics, ET 2017; 2017, ISBN 978-153861753-3,
DOI 10.1109/ET.2017.8124367
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[B10] ,,Performance evaluation of MEMS pressure sensors“

Mybnukauuata ce okycupa BbPXY MUKpO-enekTpomexaHuyHn (MEMS)
CeH30pu 3a uamepBaHe Ha atMmocdepHo HansaraHe. OcHoBHaTa Lern e oueHka Ha
LUYMOBWUTE NapamMeTpu Ha uscreaBaHuTe ceH3opu. [laHHu 3a aTMOCepHOTO HansdraHe
ca HeobxoguMmu B pasHOObpasHM MPUIIOXEHUHA, KaTo Hanpumep HabnwgeHue
napamMeTpy Ha OKonHaTa cpepa, ornpefensHe Ha nNo3UUMA B MOMELLEHNS,
nporHosvpaHe Ha BpemeTto U Ap. lpu ynotpebata Ha ceH3opu 3a aTtMocdepHo
HanaraHe 3a onpefenisgaHe Ha No3nuusa B NPOCTPAHCTBOTO, AeTauneH nornen sBbpxy
TEXHUTE napaMeTpu M BIIMSHWETO Ha CMYLIEHUATa, € OT KIYOBO 3HaveHue 3a
TOYHOCTTa Ha MO3ULMOHUPAHETO.

CrtaTuaTa npeacrtaBs pesyntaTtute oT M3MepBaHWs Ha 4 pasnuMyHuM Moaena
CeH30pu 3a aTMoctepHO HansaraHe. [pynaTta OT CeH30pu e NocTaBeHa BbB BaKyyMHa
Kamepa, KbAEeTO Ce KOHTpoNnMpa HarnsiraHe, TemnepaTypa U OTHOCMTENHA BNa)HOCT, U1
ce u3MepBa HansiraHeTo 3a Ob/Tbr NepMoa OT BpeME C Lien cbbupaHe Ha JocTaTbyHO
CTaTUCTMYECKN [OaHHM 3a onpedensHe Ha OCHOBHMTE LIYMOBW NapameTpu U
OTKIIOHEHMSATA B U3MEPBaHWUTE HansraHus. B pesyntaT ca geduHUpaHW OCHOBHUTE
M3TOYHMLUM Ha LUYM B CEH30pUTE, Ype3 MeToaa Ha Bapuauus Ha AnaH.

10 Ganev B, Nikolov D, Marinov MB. “Performance evaluation of MEMS pressure sensors”. 11th National
Conference with International Participation, ELECTRONICA 2020; 2020. ISBN 978-172817531-7, DOI
10.1109/ELECTRONICA 50406.2020.9305140
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6.2. KpaTku pe3romeTa Ha nybnukauuute, npeacTtaBAaHU No
nokasaren , [ 7“

[F7-1] ,,indoor Air Quality Assessment Using Low-cost Commercial Off-the-
Shelf Sensors* !

B nyGnukaumsita ca nokasaHu TECTOBU M3MEpPBaHUS HA KAYEeCTBOTO Ha Bb3ayxa
(AQ) n KONNMYECTBOTO Ha BbINEpPOAEeH OMOKCUA C HanM4yHM Ha nasapa KoMepcuarnHu
ceH3opu. [laHHUTe 3a CbObPXKaAHWETO Ha BbINEepoaeH ANOKCUA U NETNNBU OpraHNYHK
CbeAVHEHMS ca CpaBHUTENHO OrpaHuyeHn. B cbLloTO BpeMe Ha nasapa ce nosisisat
BCE NO-€BTUHW M NPEHOCUMW N3MepBaTeNHM CUCTEMI 3a U3CNeABaHNS Ha KAYeCTBOTO
Ha Bb3Ayxa, KOUTO OTBapPAT HOBW obnactu Ha npunoxeHune. OT gpyra cTpaHa He e
AOCTaTb4yHO $CHO, [0 KakBa CTeneH Mo-HMckaTta TOYHOCT Ha W3MepBaHe U
AbNrocpoyHaTa cTabunHOCT Ha Te3au cucteMu MoraT Obaat npedyka npepg
KONMYEeCTBEHOTO onpeaensHe Ha HUCKM KOHLEHTpaUMM Ha 3aMbpcuTenun B oucu u
XMITULLHW NOMeLLeHUS.

YeTnpn TbproBCcKko HanM4HM CeH30pa 3a N3MepBaHe Ha Ka4eCcTBOTO Ha Bb3ayxa
ca CpaBHEHW MO OTHOLLEHME Ha TAXHaTa LieHa, AOCTBbMHOCT U Bb3MOXHOCTUTE UM, a
UMEHHO:

CCS811;
MICS —VZ — 89TE,
BME®680;
BMEG688.

VVVY

Mo BpeMe Ha eKkcnepuMMeHTUTe C BCeKM Monen ceHsop 6dxa m3nonssaHu 3
yctpouctBa. CeHsopute BME680 w BME688 npenoctaBAT [aHHM He camMoO 3a
KayecTBOTO Ha Bb3dyxa, HO M 3a TemnepartypaTa, OTHOCUTenHaTa BRaXHOCT U
aTMoCepHOTO HandraHe.

[F7-2] ,,High-Current Buck-Boost DC-DC Converter Implemented on
PCB“!2

B nybGnukaumata e nokasaHa peanu3auusiTa Ha nNoBMLLABALL/MOHMKaBALL
3axpaHBalLl, npeobpasyBaTern CbC CPABHUTEMHO roNsiM U3XOAeH TOK. Ton € opa3MmepeH
3a M3X0OHO HanpexeHune 12V 1 makcumaneH naxogeH Tok 5A. PaspaboTeHa e 4 cnonHa
neyatHa nnatka c¢ pasmepu 95x70mm. W3cnegBaHa € e@ekTMBHOCTTA Ha
npeobpasyBatensa nNpu Asa pasnuyHu n3xogHum Toka 120mA v 2,2A. OT namepenHute
pe3yntatn moxe ga ce Buawn, 4e Kr Ha paspaboteHuns npeobpasyBaten Bapupa ot
67% 0o 99%, Kato Cc NoBMLLABaHE Ha U3XOOHUSA TOK, TOW Ce yBenuyasa M MMma Hau-

IMarinov MB, Ganev BT, Nikolov DN. Indoor Air Quality Assessment Using Low-cost Commercial Off-
the-Shelf Sensors. Proceedings of the 2021 6th International Symposium on Environment-Friendly
Energies and Applications, EFEA  2021; 2021, ISBN 978-172817011-4, DOI
10.1109/EFEA49713.2021.9406260
12 Brusev TS, Ganev BT. High-Current Buck-Boost DC-DC Converter Implemented on PCB. 30th
International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9580062
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rorsgiMa CTOMHOCT NPV BXOOHO HarnpexXeHne okosio 11V, manko npean npeMmHaBaHe Ha
npeobpasyBaTtens OT NOBMLLABALL B NOHWKaBALL, PEXUM.

[F7-3] ,,Wearable Intelligent Textile Suits for Telemetry Monitoring in
Pediatrics”!3

HapacTtBawoTo TbpCeHe Ha Bb3MOXHOCTU 3a HENpeKbCHAT MOHUTOPWHT Ha
GUoMeaULIMHCKM CUrHanu Boau Ao Bce No-0bp30To pasBUTUE Ha PasnUYHU TEKCTUMHN
CMCTEMM, KOUTO Oa MoraT ga ce BrpaxgaT B 00neknoto, KakTo CbWOo W Ha
BHEOAPABAHETO Ha pasnUYHM TEKCTUNHW MaTepuanu B MeauuuHckaTa npaktuka. C
TAXHa NOMOLL, MOXe [a ce MOCTUIHe OUarHocTuka U NedyeHne HaBCAKbAe U MO BCAKO
BpeMe, Ha [OCTbMNHa LeHa, 6e3 ga e HeobXxoAuMO nauveHTUTe aa nocellasat
MeaVUUHCKM LeHTBbP. [MNpu paboTa ¢ naumeHTn, ocobeHo B neanaTpudHUTe OTAENEeHUS,
MHOrO Ba)XeH BBbMNPOC € Te [a 3anassaT CnocoOHOCTTa ¢y Aa NoaabpXaT exXeaHEeBHUTE
CM 0EeNHOCTU B paMKUTE Ha TEXHUTE HaBuUM, ceoboaaTta Ha ABWXKeHUe, NpuaBmxkBaHe,
3aemaHe Ha ornpegeneHn no3vuuy 6e3 aa npedart Ha CbOMpaHeTo, 3anMCBaHETO U
aHanunsa Ha GromMeanUMHCKM cUrHanu. NMoCcTOAHHUAT MOHUTOPUHT GM YNecHUN npoleca
Ha AMarHoctTuumpaHe 1 rnedeHve oT cTpaHa Ha MeauuuHckuTe ekmnu. Cblo Taka, ¢
BbBeXJaHeTo Ha NoJ0OHM TEXHOMNOMMU € Bb3MOXKHO eAMH MeAULMHCKN cneuuanncT aa
ce rpvkuM 3a noseYe NnaumMeHTU, KakTo 1 aa cneam CbCTOSAHUETO UM OT Pa3cTosiHUE, UM
[a AaBa MHCTPYKLMKU 3a NPOMsIHA Ha NleYeHneTo, korato € Heobxoanmo.

B nybnukaumnata e npefcraBeHa peanusaumsi Ha cuctema 3a cHemaHe Ha EKI
curHanu. MacnegBaHa e Bb3MOXHOCTTA nogobHa cuctema ga ce Brpagu B OETCKO
obnekno. lNpoekTupaHM ca HSAKOMKO Tuna npoBOAsAWM enekTpoan. ManonseaH e
CbWMAT WHTErpupaH mopyn AD8232, kato nokasaHuat B nybnukaums ,B1°
3axpaHBaHeTO € 0OarepuHO, C KOETO Ce rapaHTMpa ranBaHUYHO pasfensiHe.
M3non3BaHaTta cuctema Bbpxy uvn mma BrpageHn Wi-Fi n Bluetooth uHTepdencn,
KOEeTO yrecHsiBa nsnpawlaHeTo Ha NU3BMEPEHUTE CUrHANMM KbM CbpBbBP.

[F7-4] ,, LabVIEW Based System for Determining Energy Flows
in Energy Storage System “4

B ny6nukaunsTta ce npeacrtass naes 3a usnonssaHe Ha LabVIEW 3a cb3gaBaHe
Ha BUPTyaneH WHCTPYMEHT, KOMTO Aa onpefens eHeprumHuTe notouu no Bpeme Ha
3apexjaHe Ha cucteMa 3a CbXpaHeHue Ha eHeprusi, CbCTaBeHa OT nocnegosaTesnHo
CBbP3aHU CynepkoHAEeH3aTopHW kneTku. OnucaH e pa3paboTeHnaT anropuTbM U ca
noka3aHu OCHOBHWUTE MYy ypaBHeHus. [lpeAcTaBeHUAT BUPTyaneH WHCTPYMEHT
No3BONsiBa NPOMsIHA Ha HAKOW OCHOBHW MapaMeTpu Ha cucTemMaTa 3a CbXpaHeHue Ha
eHeprnsi, KaTo CblUEBPEMEHHO, 4Ype3 Hero Moxe pfa ce Habnwogasa panu
NpeanoXeHuAT anroputbm € MpunoXxvMMm. HanpaeBeHun ca cpaBHEHUS CMPAMO
CMMynaumsi Ha CbLMAT anroputbM, HanpaBeHa B cpepgaTta LTspice. Tvn kaTo
KanauuMTeTa Ha KOHOEH3aTopuTe € CPaBHWUTENHO ronsM, npouecbT € 6aBeH, n 3a

13 Nikolova E, Ganev B, Gieva E. Wearable Intelligent Textile Suits for Telemetry Monitoring in Pediatrics.
30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9579896
14 Kishkin K, Ganev B, Arnaudov D, Marinov MB. LabVIEW Based System for Determining Energy Flows
in Energy Storage System. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN
978-166544518-4, DOI 10.1109/ET52713.2021.9579768
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yrpasrieHneTo My € Bb3MOXHO Aa ce usnonsea LabVIEW, 6e3 ga nma HeobxogmmocT
OT JONBNHUTENHN MOAYNN, KOUTO Aa ce ynpasnsABaT B pearnHo Bpeme.

[F7-5] ,,Comparative Analysis of Sensors for Soil Moisture
Measurement”?®

EoHa OT  OCHOBHWTE CTbMKM 3@ MNOCTUraHE Ha  YCTOMYMBOCT B
pacTeHMEBBLACTBOTO W KMBOTHOBBLACTBOTO, 4pe3 MpeumsHo 3emegenve e
pa3paboTBaHETO M BHeOPSABAHETO HA CbBPEMEHHM CEH30pPHU TexHomnorun. B Tasm
cTaTusa ce pasrnexgaT BbNpocK, CBbpP3aHM C U3MON3BaHETO Ha CPaBHUTENTHO EBTUHU
CEH30PHN YCTPOWCTBA 3a MOHWUTOPUHI Ha Mo4YBeHaTa BNaXHocT. 3a aa ce unsbepe
noaxonsiLly, BU4 CEH30pu 3a pasnuMyHuTe TUNoBe noyea, TpsibBa ga ce Hanpasu Habop
OT M3MEpPBaHUSA C pasnnyHM BUOOBE ceH3opu. [lonyyeHuTe pesyntaty nokasBaTt KOU
CEH30p, 3a KakbB TWM MNo4YBa € noaxoasuw,. HanpaeseH e 1 aHann3 Ha Bb3MOXHOCTUTE
Ha BCEKM OT OMUCaHUTE CEH30pu. 3a CEH30pUTE OT PE3NCTUBEH TUM € HanpaBeHa
Kanubpauwms.

[F7-6] ,,Experimental Setup for Neural Networks and Camera-
Based Navigation of Mobile Systems*“1¢

B nybnuvkauuaTa e onMcaHo npunaraHeTo Ha MeTo[, 3a BU3yasniHO OTKpMBaHe Ha
MapKkepu Ha pasCcTosHMe OO0 NeT MeTpa U onpefendHe Ha TAXHOTO MOfoXeHue B
peanHua cBAT. lNpoyyeHn ca KomMOMHaUMM OT Kamepu U OBEKTMBM C pasnuyHu
napameTpu, 3a ga ce onpegenun ontumanHaTta KoHdurypaums. Bb3 ocHoBa Ha Tasu
KOHpurypaums, n cneg kannbpupaHe, nsobpaxenunsata ot kamepaTta ce B3aumar. Cnepg
TOBa Te3n n3obpaxeHusi ce TpaHcopmumpaTt C NOMOLLTA Ha XxoMorpadycka maTpuua.
Xomorpadhckata maTpuua ce un3vucrnsBa C OBOMKM OT YEeTUPWU TOYKW, KaKTO U C
KoopauMHatHu TpaHchopmaumn. [lonydeHnTte um3obpaxeHns nokasBaT 3eMHaTa
NoBBLPXHOCT 6e3 U3KpMBABaAHWS, KOETO nNpaBu Bb3MOXHO npeobpasyBaHETO Ha
nosnuMsaTa Ha nukcena B MNO3ULMS OT pearnHus CBAT, C MOMOLTaA Ha pasfiMyHu
kKoedumumeHTn Ha npeobpasyBaHe. MpeanoxXeHNAT Noaxon MoOXe Aa ce M3nonassa 3a
Cb3gaBaHe Ha Habopw OT gaHHM 3a ObyyeHMe Ha HEBPOHHW MpPEXWU 3a uenute Ha
HaBuraumsita npn aBTOHOMHU U POBOTM3NPAHN CUCTEMMN.

15 Nikolov GT, Ganev BT, Marinov MB, Galabov VT. Comparative Analysis of Sensors for Soil Moisture
Measurement. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-
166544518-4, DOI 10.1109/ET52713.2021.9580162
16 Hensel S, Marinov MB, Seigel A, Ganev B. Experimental Setup for Neural Networks and Camera-
Based Navigation of Mobile Systems. 30th International Scientific Conference Electronics, ET 2021;
2021, ISBN 978-166544518-4, DOI 10.1109/ET52713.2021.9579521
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[F7-7] ,, Theoretical and experimental study of a thermo-
mechanical model of a shape memory alloy actuator considering
minor hysteresis*“’

B ctatnsarta e npeacrtaBeHO TEOPETUYHO U eKCnepuMMEHTanHo nscnegBaHe Ha
TEpPMO-MexaHU4eH Moen Ha akTyaTop, CbCTaBeH OT NMPOBOAHMK OT CNMaB C NameT Ha
dopmaTa, pasnonoxeH nocnegosBaTernHo ¢ NnpyxuHa. PaspaboTeHnaT maTemaTn4ecku
mModen pasrnexga AvMHaMukaTa Ha 3adBWXKBALLMS MEXaHW3bM B TepMuyHata u
MexaHu4HaTa obrnacT. To4yHoCTTa Ha MoAenvpaHe ce rnosuLaBa, Ypes3 paspaboTeHuns
anropuTbM 3a ModenvpaHe Ha MUHOPHWUTE U CYOMUHOPHUTE XUCTepe3ncu, Kato no
TO3W Ha4MH Ce MpemMaxBaT HeJoCTaTbLMTE Ha Kracudeckus mogen. AnroputbMbT
nogobpsiBa TOYHOCTTa, 0COBEHO KOraTto ce W3nonssa ynpaBfeHue C LUMPOYUHHO-
UMMynNcHa Moaynaums, Npy KoeTo € MO-BEepPOATHO Aa Bb3HMKHAT Te3n XUCTepe3ncw.
EkcnepumeHTanHuTe mn3crnegBaHusa nokasBaT, Ye cucTemara € MHOro YyBCTBUTErHa
KbM pasnuyHu napameTpu, U CblUeCcTBYBaT U3NYeckn akTopu, Y4eTo NpuchCTBme
He Moxe Aa Obae OT4eTeHO B Maremartudeckus mogen. EkcnepvmeHTanHute
n3cnenBaHus NokassaT CblLUO, Ye 3aaBaHETO Ha NOCTOSIHHW CTOMHOCTM Ha paboTHUS
UMKbI1 € HEeBb3MOXHO 3a [MornyyaBaHe Ha cTabwunHa CTOMHOCT MOMy4YeHOTO
npemectBaHe u cuna. CpaBHeHMETO Mexay pesynTatute OT paspaboTeHus
mMaTeMaTU4YecKku Moen 1 ekCrnepuMeHTanHnTe pesynTtaTi nokassa, Ye pasnukiTe ca ¢
npuemMnunemn ctorHocTu. NogobpeHoTo MoaenupaHe MoXe Aa CryXu KaTo OCHOBa 3a
NpoOeKTUpaHe Ha TakMBa akTyaTopu W 3a cb3faBaHe Ha nogobpeHa cuctema 3a
aBTOMaTM4HO YynpaBneHne c obpaTHa Bpb3ka, 3a MNOAAbPXKaHe Ha 3adafeHo
npemMmecTBaHe (cuna).

[F7-8] ,High-resolution Particulate Matter Monitoring and
Mapping in Urban Environments”18

3amMbpcaBaHETO Ha Bb3dyxa B rpagckaTa cpefa umMa 3HauuTenHo Bb3gencrane
BbpXy 651arocbCTOSHMETO Ha XopaTa. MecTononoXXeHNeTo N BPEMEBUTE UHTEPBANM Ha
NMUKOBUTE KOHLUEHTpaLMn Ha OCHOBHUTE 3aMbpCUTENN Ha Bb3ayxa B rpagckarta cpefa
ca OT CbLUECTBEHO 3Ha4YeHMeE 3a HamansaBaHe Ha 3aMbpcaBaHeTo. [paxoBuTe YacTuum
Ca OCHOBEH 3aMbpcuUTEN B MHOMO ronemun ypbaHmsmpaHu permoHn, KakbBTO € U Ip.
Codusa. B ctatusta ce npeanara noaxod 3a MOOMIEH MOHUTOPWHI, onpeaensiy,
NPOCTPaHCTBEHO-BPEMEBOTO pasnpefeneHme Ha Tpu crtaHgapTHu Tuna Pry u
AOKYMEHTUPAHE Ha MNOCTUrHATUTE KOHUEHTpauMm C noMoLwiTa Ha AUHAMW4YHO
akTyanuaupaHu TOMSIMHHM KapTW. ToBa yrnecHsiBa onpefensiHeTo Ha Mectata U
BPEMETO, B KOUTO KOHUEHTpaUMUTE Ha 3aMbpCcuUTENUTE ca Han-BUCOKN, KOETO Harnara
nogpobHO MpoydYBaHe Ha U3TOYHWUUMTE Ha 3aMbpcsBaHe. AHaNU3bT Ha "ropeliute”
NPo6EMHM TOYKN N AMHaAMUKATa Ha NPOMEHUTE B KOHUEHTpaummTe Ha PINY B rpaacka
cpeda e OT CbUEeCTBEHO 3Ha4yeHWe 3a onpedernisiHe Ha MecTaTa M YacoBUTE 30HW,
KbAETO MMa 4YecTu 3annaxu 3a YoBeLWKOoTO 3gpase. Llenta Ha nybnukauusita e ga
nognoMorHe ycunusaTta 3a paspaboTBaHe Ha CbBPEMEHHW perynauuuM n ctaHgapTtw,
KOMTO ga ce npunarat B MawabuTte Ha ronemuTe rpagoBe, KaTto CbLLUEBPEMEHHO ce

17 Mitrev R, Todorov T, Fursov A, Ganev B. Theoretical and experimental study of a thermo-mechanical
model of a shape memory alloy actuator considering minor hystereses. Crystals. 2021;11(9), ISSN
20734352, DOI 10.3390/cryst11091120
18 Ganev B, Marinov MB, Nikolov D, lvanov A. High-resolution Particulate Matter Monitoring and Mapping
in Urban Environments. 12th National Conference with International Participation, ELECTRONICA 2021;
2021, ISBN 978-166544061-5, DOI 10.1109/ELECTRONICA 52725.2021.9513728
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nscrniegea noTeHuMana u npUrogHoOCTTa Ha NPEAnoXeHUs Noaxond 3a MOHUTOPUHT U
OLeHKa Ha NPOCTPaHCTBEHO-BPEMEBOTO pasnpeaerieHme Ha puHUTe 3aMbpCcUTENM Ha
Bb3ayxa B rpaacka cpeaa. [NonyyeHuTe pesyntaTv nokassaT xeTeporeHHocTTa Ha Oy
BbB BPEMETO W MPOCTPAHCTBOTO W MOTBbLbPXAABAT, Ye No-pMHUTE KOHLEeHTpauun ca
npuYMHa 3a no-ronsimaTa 4yacT oT 3ambpcsaBaHeTo ¢ PIMY B rpagckata cpeaa.

[F7-9] ,,Experimental Setup for Performance Evaluation of
Optical Sensors”!9

B nybnukaumsaTta e npeacrtaBeHa paspaboTkata Ha cuctema 3a uacnenBaHe u
Xapakrtepusaumsa Ha pasfiviHM BUOAOBE ONMTUYHU CEH30PU, UNU PasSINYHU N3TOYHULN Ha
ceeTnnHa. Cnucrtemarta ce CbCTOM OT Marka MHTerpupalla cgepa, KoOato Moxe aa ce
OCBETABA OT HSAKOMKO CBETAMHHM M3TOYHMKa(benu wunu uUBEeTHW cBeToamnoaum,
KanubpupaHn namnu unm pasnuyHn BUOOBE XanoreHHn namnm). MexaHn4yHmusaT ansamH
Ha cucTtemaTa Mno3BONsiBa fleCHO Aa morat ga O6baaT MHCTanupaHu U pasnuyHn
namepBaTenHn MHCTPYMEHTU. B nybnukaumsaTa ca nokasaHn npumepu 3a nscrnensaHe
Ha npefaBaTenHa XapaktepucTuka(3a ceHsop BH1749) v onpegensiHe Ha OCHOBHMU
LWYMOBM MapamMeTpu MU 3a TpuTe M3nomnsBaHu ceHsopa. [ybnvkaunara moxe ga ce
pasrnexga u kKato npogbiikeHve Ha nybnukauum B8 mn B10, kato ce nokasea, 4ye
MeToa4bT Ha Bapuauua Ha AnaH, MOXe [a ce U3nonssa M 3a okadecTBsiBaHe U Ha
OMNTUYHU CEH30PMW.

[F7-10] ,,Performance Evaluation of Low-cost Carbon Dioxide
Sensors”?°

B nybnukauusata ce npaBu oueHKa Ha 4YeTMpu JOCTbNHM Ha nasapa NDIR
CEH30pU 3a KOHLeHTpauus Ha BbrnepoaeH agmokeua. To3un Bug ceHsopu ca obellasalum
KaHOMpatn npu nocrnefHutTe MOKONEeHUA CUCTEMU 3a MOHUTOPUHI KayeCTBOTO Ha
Bb34yXa, HO HAKOU OT TEXHUTE XapaKTepPUCTUKM He ca JOCTaTbuyHO A06pKU Npu Hay4HU
eKCrepuMeHTU unn Jopu Npu MNpUIIOKEHNA B cUcTeMuTe 3a ynpasneHue. B
n3cnegBaHeTo ca pasrnedaHu napameTpu, Kato e[dHaKBOCT, [MOBTapAeMOoCT,
NIMHENHOCT, TOYHOCT M KOMMEHCauus Ha BIIMSIHAETO Ha OCHOBHWUTE CMyLlaBaliu
drakTopu: aTMOCepHO HansraHe, Temneparypa U OTHOCUTENHa BraXXHOCT. HanpaseH
€ Y KOMeHTap Ha Bb3MOXHOCTUTE 3a KanubpupaHe n To4YHOCTTa. [NonydeHuTe rpeLuku
crnep npemaxBaHe Ha OTKMOHEHMETO OT HyneBaTa CTOMHOCT U kanubpupaHe ca oT
nopsaabka Ha 1%, KoeTo npaBu Te3u CeH30pu MOOXOAALW O0PU 3a HAKOW Hay4yHU
€KCNepUMEHTMU.

19 Ganev B, Djamiykov T, Marinov MB, Asparuhova K. Experimental Setup for Performance Evaluation
of Optical Sensors. 12th National Conference with International Participation, ELECTRONICA 2021;
2021, ISBN 978-166544061-5, DOI 10.1109/ELECTRONICA52725 .2021.9513663
20 Marinov MB, Djermanova N, Ganev B, Nikolov G, Janchevska E. Performance Evaluation of Low-cost
Carbon Dioxide Sensors. 27th International Scientific Conference Electronics, ET 2018; 2018, ISBN 978-
153866692-0, DOI 10.1109/ET.2018.8549621
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[F7-11] ,,Study of the audio characteristics of mobile phones in
the context of transmission of biomedical signals converted into
sound“??

CuctemuTte 3a OMCTaHUMOHHO HabNAEeHWe Ha nauMeHTu ce npespbLlaT B
ropeLla Toyka B Hay4yHUTE mscnenBaHusa npes nocnegHute roanHn. C nsnonssaHeTo
Ha pasfM4yHM TEXHONOrMK, KOMTO ca BrpageHn B obGMeKknoTo € Bb3MOXHO Aa ce
Habnogasa 34paBeTo Ha NOTpebuTens oTaaneyeHo, U B peanHo Bpeme. B cbuwoTo
BpEME Pa3BUTUETO Ha Pas3fINYHU KOMYHMKALMOHHW TEXHONOorMuM, C BCe MNO-BUCOKA
NABTHOCT HAa KOMYHMKALMOHHUTE KaHanu, € CBbP3aHO C pasfiMdHM TPYLHOCTU MNpu
N3Non3BaHeTo UM, 0COOEHO NpU Bb3pacTHM NOTpebutTenn, Nnn Takmea C pasnUYHU
3abonsBaHusa. B nybnukaumaTa e nokasaH nogxon 3a npegaBaHe Ha GuonornyHu
curHanu, nanonasawy, mobuneH TenecgoH(GSM), 3a npegaBaHe Ha JaHHM 3a NaAUMEHTa,
TpaHcdopMupaHn B 3Byk. Onpenenenn ca akyCTUYHUTE XapakTepUCTUkn Ha net GSM
YyCTPOWCTBA [OOCTbMNHW Ha nasapa. EkcnepumeHTanHute wscnegBaHUs nokaseaT
Bb3MOXXHOCT 3a NpeHoC Ha 6o curHanu, TpaHcopMmmnpaHu B 3ByK, B YeCTOTHaTa fNeHTa
0,3kHz - 3,8 kHz. TpaHcdopmauusTa Ha 3Byka TpsibBa Oa Ce OCbLUECTBU, 4pe3
YeCToTHa Moaynauus, Tb KaTo CbBpeMeHHnTe GSM ycTponcTBa MMaT MHOIO CUCTEMMU
3a 06bpaboTka Ha gaHHMTE OT ayaMo KaHana, KoeTo npasu amnnuMTyaHata mogynauus
Henpunoxuma. NogobHa peanusaums e nokasaHa B nybnukaums B2

[F7-12] ,,Smart Sensor Node for Distributed Noise Monitoring“?2

B ny6nvkauusita e NpoekTupaH u peanuavpaH CEH30pPEH Bb3En 3a U3MepBaHe U
HabnioJeHre Ha LYMOBOTO 3aMbpcsaBaHe. BucokuTe HMBa Ha WyM B rpaacka cpeja,
npeacTaBnsBaT CEPUO3Ha 3anaxa 3a 34paBOCIOBHOTO CbCTOSIHME Ha MUITMOHK Xopa
no uan ceat. LymbT B rpagcka cpeda OCHOBHO Ce MpUYMHABA OT O6LLIECTBEHMUS
TpaHCMNopT U MbpBaTa CTbIKa 3a crnpaBsiHe C Npobrema e M3MepBaHe Ha HuBaTa Ha
LUYM Ha OCHOBHM TPaHCMOPTHU Bb3NM. CeH30pHUS MOoAyNn W3BbLPLUBA OLIEHKa Ha
LUYMOBOTO HaToBapBaHe OT pas3NnunyeH Bua OOLLUEeCTBEH TpaHCMOPT KaTo noas3eMHa
XenesHuua, aBTobyceH 1 TpaMBaeH, BbpXy noTpebutenure.

MbpBOHaYanHMTE pe3yntatM OT M3MepBaHMSTA Ha HMBaATa Ha LWyM B
obLecTBeHNA TpPaHCNOPT, Kato aBTOOYCHU CMMPKUM M METPO CTaHUUK, Ha MOMEHTU
mMoraT Ada Ha[BuwaBaT eKkcnosvuuaTa npenopbvaHa oT CBeToBHaTa 34paBHa
opraHmnsauyusa (C30) n EBponenckaTta areHuMst 3a okonHaTta cpefa. Bb3 ocHoBa Ha
N3MepBaHNATaA OT peanuanpaHus M MPOEKTMpaH CEH30peH Bb3en, morat ga ce
npeanpuemat OeNCTBUA 3a HaMansBaHe Ha pycka OT BUCOKa EKCMO3MUMS OT uanaraHe
Ha LyM NPUYMHEH OT OBOLLLECTBEHNS TPAHCMOPT.

21 Jliev IT, Ganev BT, Kanev IK. Study of the audio characteristics of mobile phones in the context of
transme-ission of biomedical signals converted into sound. 11th National Conference with International
Participation, ELECTRONICA 2020; 2020, ISBN 978-172817531-7, DOl  10.1109/
ELECTRONICA50406.2020.9305147
22Nikolov D, Ganev B, Marinov MB, Nikolov N. Smart Sensor Node for Distributed Noise Monitoring. 29th
International  Scientific Conference Electronics, ET 2020; 2020, ISBN 978-172817426-6,
DOI10.1109/ET50336. 2020.9238169
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[F7-13] ,Image-Based Automated Hit Detection and Score
Calculation on a Steel Dartboard“?3

B cratuata ce pasrnexpa peanu3auusTa Ha aBTOMaTtu3vpaHa cucTtema,
oTyMTalla nonageHue u pesynTtata npu urpa Ha pgaptc. CucrtemaTa um3nonsea
cTaHgapTHa yeb kamepa. [MbpBOHa4YanHo nonertarta C pasfnMyHUTE TOYKM Ce onuceat
MaTeMaTnyeckun, Ha 6asarta Ha OTAENTHU NIMHUKM N ce CbXpaHsaBaT. Teaun NUHUK cryxar,
KaToO OCHOBa 3a nocregpallo uadncnspaHe Ha pesyntata. OcBeH ToBa, TpsibBa Aa
Oboe pasno3HaTo XBbPNSAHETO Ha CTpenvyka, Ha Gas3aTta Ha NpoMsiHa B HSKOWM OT
nukcenute. Korato Tasm nHdopmaums € n3BectHa, ce npasu CpaBHEHWE C MOMOLLTA
Ha HaKMOHWUTE Ha NMHUMTE, KOETO MNO3BONsiBa Aa Ce onpeaen HoMepbT Ha NONeTo Ha
nonageHneTo. Baema ce pelueHne 3a eqMHUYHO, ABOMHO UM TPOMHO NonageHne, Yypes
OLleHsiBaHe Ha onpepeneHnTe LBeToBe Ha TabnoTo. Beuykm Te3m yHKUUmM ca cbopaHm
B rpadmyeH nHtepdenc Ha cpegata Matlab.

[F7-14] "Energy harvesting power supply for an autonomous
environmental sensor node,, %*

B ny6GnukauuaTa e npeactaBeHO NpoeEKTpaHe U peanusaunsi Ha MUKPOMOLLLHO
TOKO3axpaHBaHe, npeobpa3syBalllo CITbHYEeBa eHeprusi B enekTpuyecka. Llenta Ha
cTatusitTa € fa ce NpoeKkTupa 3axpaHBaHe Ha aBTOHOMEH CEH30peH Moayn 3a
n3MepBaHe M HabnogeHVe Ha napameTpuTe Ha OKonHaTta cpeda. 3a YCrnewwHoTo
NpoeKTMpaHe Ha MUKPOMOLLHOTO TOKO3axpaHBaHe ca aHanuavpaHu crieuudukauumTe
N KOHCyMauusiTa Ha OCHOBHUTE GrOKoBe, M3rpaxkdally CeH30opHMs Bb3en, 3a Oa ce
NporHo3mpa HeobXOAMMOTO KONMMYECTBOTO eHeprusi. B pesyntat e peanusmpaHo
MWUKPOMOLLIHO TOKO3aXpaHBaHe, CbCTOSLLOTO Ce OT:

» dc-dc npeobpasysaTen;

» conapeH naHen;

» BaTepusa u

» CXxema 3a KOHTpOs Ha 3apsga B Li-ion 6aTtepwus.

B cTtaTtusita ce aHanuanpaT cneuudmkaummTe Ha NPOEKTUPaAHOTO MUKPOMOLLI-HO
TOKO3axpaHBaHe.

2 Hensel S, Marinov MB, Sprich F, Ganev B. Image-Based Automated Hit Detection and Score
Calculation on a Steel Dartboard. 2nd Balkan Junior Conference on Lighting, Balkan Light Junior 2019;
2019, ISBN 978-172812098-0, DOI 10.1109/BLJ.2019.8883659
24 Nikolov DN, Ganev BT, Rusev RP. Energy harvesting power supply for an autonomous environmental
sensor node. 28th International Scientific Conference Electronics, ET 2019; 2019, ISBN 978-172812574-
9, DOI 10.1109 /ET.2019.8878652
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[F7-15] ”Algorithms for Cloud Segmentation with Ground-based
Camera Images*“®.

Cratnata pasrmexga npobnema C OTKPMBAHETO W CEerMEeHTMpPaHeTo Ha
obnauuTte BbpXy n3obpaxeHus Ha HebGeTo ¢ BUCOK anHamuyeH obxeaTt (HDR), kakTo u
N34MCNABAHETO Ha MOMOXEHNETO Ha CNBHLETO MO BCSKO BPEME Ha rognHaTa.

PeanusmpaH e meToq 3a mogenupaHe Ha n3obpaxeHust Ha sicHO Hebe, kaTo ce
n3umcnsaisa QyHKUMS 3a UHTEH3UTETa Ha BCEKU MUKCEN B 3aBMCUMOCT OT HeroBaTta
nosvumus. ToBa mM3oOpaxkeHMe e OcHoBa 3a OBa MeToda, 6asvpaHu Ha npar 3a
cermMeHTMpaHe Ha obnauu ot HeGeTo. 3a oTkpuBaHe Ha obnak ca pasrnegaHu nsa
pasnu4Hu anropuTbma, eavH Ha 6asaTa Ha pukcupaH npar Ha CbOTHOLLEHNE YEPBEHO-
CVMHbO W OpYr - Ha Npara Ha AMHaMW4YHa cMBa ckana.

W gBaTta anroputbma nokassaT MHOro 4o6pw pe3ynTtaTtu 3a pasnnyHu cueHapun.
MeToabT, 6a3npaH Ha CbOTHOLLEHNE YEPBEHO-CMHBO, CE OTNINYaBA B CETMEHTMPAHETO
Ha no-gebenu 1 No-TbMHM 0bnaum, KbAETO NOAXOABT HA CMBaTa CKana nokassa HAKou
cnabocTtu. Npu NO-TbHKUTE, MBbIMKMBK 0bnaun, pesyntatute ce obpbLuaT 1 NparbT Ha
cvMBaTa ckana nNpeBb3XoXaa MeToda Ha CbOTHOLUEHWE YEepPBEHO-CUHBbO. 3a MoKpuTue
Ha obnak CbC CMeCeHW 4YacTu OT 3amblfisiBaHe, pe3ynTtatute oT ABaTa MeToda ca
CpPaBHUMM 1 3a40BOSTUTESTHM.

[F7-16] ”Analog Front End Multiplexing for Amperometric Gas
Sensors”?®

CratusTta npefcraBsa Noaxo4 3a MynTUnekcMpaHe Ha HanuMyHU B TbproBckaTa
Mpexa aHanorosn moaynu 3a obpaboTka Ha curHanu (AFE) oT yeTupmenekTpoaHu
amnepoMeTpuU4HM CeH30pu 3a ra3. To3n nogxon no3BosisiBa JIECHOTO pa3wmpsiBaHe Ha
6pos Ha kaHanuTe 3a aHanoroBo-unMdpPoBo NpeobpasyBaHe, KOETO € BaXXHO, 0COBEHO
3a MyNTUCEH30PHUTE CUCTEMM 332 MOHUTOPUHI HAa KA4eCTBOTO Ha Bb3ayxa.

M3cnepBaHeTo ce hokycrpa BbpXy peanusaumsa Ha cuctemuTe 3a HabnogeHue
Ha 3aMbpcABaHETO Ha Bb3dyxa OT HOBO [OKOfIEHWe, KOUTO W3non3eBaT Hau-
CbBPEMEHHN N3MepBaTENHN TEXHOMNOMMN U TEXHUKU 3a KOMYHUKaUWS, U NpefoCTaBsHe
Ha gaHHW. Te3n cuctemun epukacHo Morat a gonbneaTt TpaguuMoHHUTE PUKCUPaHU
cUcTeMu 3a HabngeHne Ha Ka4ecTBOTO Ha Bb3ayxa.

M3non3BaHeTo Ha MHOronapameTpmnyHn CMCteMn 3a M3aMepBaHe Ha Ka4eCTBOTO
Ha Bb3AyXa AaBa Bb3MOXHOCT 3a I'IO,D,pOﬁeH aHalrim3 Ha HMBOTO U JoKaJlim3npaHe Ha
OCHOBHUTE WU3TOYHULNMN Ha 3aMbpcCABaHe. Tesn n3MepBaTtesiHn CUCTeMn Cca BaXHU
KOMMNOHEHTN Ha MHOIo pealiH1 NPpoOeKkTn B UHTEJNTUTEHTHU rpaoBe.

25 Hensel S, Marinov MB, Schwarz R, Ganev B. Algorithms for Cloud Segmentation with Ground-based
Camera Images. 7th Balkan Conference on Lighting, BalkanLight 2018 - Proceedings; 2018, ISBN 978-
153866730-9, DOI 10.1109/BalkanLight.2018.8546948
26 Marinov MB, Nikolov GT, Ganev B. Analog Front End Multiplexing for Amperometric Gas Sensors. 9th
National Conference with International Participation, ELECTRONICA 2018; 2018, ISBN 978-153865801-
7, DOI 10.1109/ELECTRONICA. 2018.8439656
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6.3. KpaTkm pe3romeTra Ha nyobnukauumuTe, npeactaBAHU nNo
noka3saren , I 8“

[[8-1] ,,MpoekTupaHe n peanusaums Ha cucTema 3a OCBeTNIeHUe GasupaHa Ha
PoE TexHonorms“ 2’

MoHacToswem Power over Ethernet(POE) TexHonormsata npoabibkaBa fa e
BOJEeLWa cpen nNpousBoauMTENUTE Ha MpexoBo obopyaBaHe. CTtatusTa pasrnexga
NPOEKTUPAHETO M peanusauusita CBeTOANOAHN OCBETUTENHW Tena, nanonaesawm PoE
TeXHOoNorus 3a 3axpaHsaHe. MOLLHOCTTa Ha BCAKO TAMO MOXe Aga goctura go 25 W,
KaTo HMBaTa Ha CBET/IMHHO U3NbyYBaHe MoraTt Aa ce ynpasnsiBaT MHAUBUAOYAsHO, Ype3
UDP npoTokon, nnun ga paboTAaT B pexXmMM Ha aBTOMaTUYHO NOAAbpXaHe Ha 3agjageHa
ocBeTeHOCT. Jluncata Ha 3axpaHBal, agantep W kKaben npaBAT MOHTaXbT WU
Mogudukaumsita Ha cMctemata MHOMO MO-NIeCHU B CPaBHEHME C KOHBEHUWOHANHUTe
cUcTeMM 3a ocBeTNeHne. Bb3MOXHOCTUTE 3a KOMOMHaLMS CbC CEH30PpU 3a NPUCHCTBUE
N ynpaBneHue Ha rpynm ot nogobHn 0CBETUTENHM Tena Morat 3Ha4YMTENHO Aa noBuwaT
edeKTMBHOCTTa N. 3axpaHBAHETO C HACKO HanpeXeHne 1 BrpageHoTo orpaHuYyeHne no
TOK OT 3axpaHBallOTO YCTPOMCTBO, MoBuwwaBaT ©6e3onacHOCTTa NPU MOHTaX WU
ekcnnoartauus. Mpexun Ha ocHoBaTa Ha POE TexHonormsta no3sonsaear:

> [Mo-edukacHo ynpaBneHne Ha 3axpaHBaHETo Mo Mpexara;

> OcurypsiBaHe Ha rbBKaBoO ynpasrieHne Ha CBbp3aHnUTe YCTPOUCTBA;

> Bb3MOXHOCT 3a necHo fobaBsiHe Ha pe3epBHO 3axpaHBaHe Mo Bpeme Ha
NpeKkbcBaHe Ha OCHOBHOTO.

LLinpoko pasnpocTpaHEHOTO CTPYKTYpHO oOkaGensiBaHe npaBu cucTemata
ocobeHo aTpakTMBHa NMpW NPOEKTM CBbP3aHN C U3rpaxkgaHe UM ocbBpeMeHsiBaHe Ha
WUHTENUIeHTHU CUCTEMU 3a OCBETNEHME.

[8-2] ,,KOMMIOTBHLPHO YNMPABNABAH U3MEPBATEJIEH YCUIIBATEN“?8

B nybnukauuaTa ce pasrnexaa npoekTMpaHeTo Ha uamepBaTesneH ycuneaTen ¢
LM pPOBO ynpaBrieHne Ha koedmumneHTa Ha ycuneaHe. Ton e npegHasHayeH aa pabotu
C HUCKUTE KflacoBe Ha cMcTeMn 3a cbbupaHe Ha AaHHW, NPWU KOUTO HE € NpeaBuaeHo
ycunsaHe Ha BXo4HUTEe curHanu. Hanuue e n Bb3aMOXHOCT 3a caMoCTosATeNnHa paboTa,
KaTo KoeduUMeHTa Ha ycurnBaHe MOXe [a ce onpeaens ypes3 npeBKYBaTenu.
OcHOBHUTE NapameTpun Ha NPOEKTUPaHNS ycurneaTen ca:

» KoedvumeHT Ha ycunsaHe: [Mporpamupyem mexgy 1 n 8000 Ha 16
CTBIKK.

Pa3max Ha n3xogHoTO HanpexeHue +10V.

PerynupaHe Ha opceta —10V = 10V.

Bb3mMoOXHOCT 3a m3bop Ha koeduUMEHTa Ha YycunBaHe C BbHLUHU
HanpexeHuda ¢ TTL HuBa.

YV V

°TaHeB,b. ,MpoekTupaHe W peanu3auus Ha cucTtemMa 3a ocBeTneHuMe 6asupaHa Ha PoE
TexHonorusa“,HaunoHanHa koHdpepeHuusa ¢ mexayHapoaHo ydactune ,EJIEKTPOHUKA 2016%, Codus,
ctp.130 + 133 12-13 man.2016, ISSN1313-3985.
2 TaHeB,b. ,KOMMIOTBPHO VYIMPABNABAH W3MEPBATENEH YCWNBATEN®, HaunoHanHa
KOHdpepeHuusi ¢ mexagyHapogHo yyactue ,ENIEKTPOHUMKA 2014°,.ctp.147 + 151, Cocpusa, man, 2014,
ISSN1313-3985.
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» Bb3MOXHOCT 3a perynupaHe Ha odpceTta C MOTEHLMOMETBLP UMK C BbHLUHO
HanpexeHue ¢ pasmax 0 + SV.
» CMRR>80dB npv eOUHU4YHO ycurnsaHe.

[F8-3] ,,Alternating Current-Driven Strain-Gage Bridge Amplifier System
for Brushless Motors Torque Measurement*“?°

B nybnukaumata ce pasrmnexga peanu3auusata Ha NPOMEHNIMBO  TOKOB
n3mepsaTteneH MOCT 3a U3MepBaHe Ha BbPTALL MOMEHT Npu U3nuTBaHe Ha 6e34eTKoBuU
apuratenu. YcunesaTtensT e peanuaunpaH Ha 6asata Ha uc. AD630. iamepBaTtenHaTta
cucTema ce ynpaensiBa B nporpamHata cpefa LabVIEW 4ypes cuctema 3a cbbupaHe
Ha aaHHn (DAQ) ¢ Bucoka pasgenutenHa cnocobHoct. OcBeH ToBa, B U3nMTBaTENHUSA
CTEeHA Ce u3mMepBaT U brnoBata CKOPOCT HA MEeXaHWYHWUA Ban, KakTo ca OOCTBLMHU U
AAHHUTE 3a eneKkTpuyeckaTa MOLLHOCT Ha asuraTtens. lamepBaHeTo 1 KOHTPONbT Ha
BbPTALMNA MOMEHT Ca OT CbLLECTBEHO 3HAYeHMe 3a KOMMaHuuTe, NpoM3BoauTeNmn Ha
GesdeTkoBn pgsuratenn. Camo ype3 u3amepBaHeTO My, Te MoraT fa rapaHtupar
KayecTBO, 6€30MacHOCT 1 NOBTAaPSEMOCT Ha CBOUTE MPOAYKTMU.

[8-4] ,,BupTyaneH nporpammupyem curHan reHepatop*3°

B nybnukaumsta ce onucea peanusauusaTa Ha BUPTyareH curHan reHepaTtop,
6asupaH Ha nHTerpanHaTa cxema AD9834. N3nonsea ce MeToda 3a gMpekTeH umMdpos
cnHte3d (DDS - direct digital synthesis), konTo npeogonsiea HegocTaTbUMUTE Ha
HeCcTabunHOCT Ha amnauTygaTa WM HENMHEMHOCT Ha W3XOAHWUS CurHam npu
Knacudeckute reHepatopHu cxeMu. [NpoTOTMNBT ce CbCTOM OT ejHa MHTerpanHa cxema
AD9834 1 MuHUManHuMa Opon nacuMBHWU efieMEeHTU, HeobxoaumMm 3a HEMHOTO
dyHKUMOHMpaHe. Llenn ce oHarnegsBaHe Ha Bb3MOXHOCTTaA 3a KOHCTpyMpaHe Ha
NpeumseH curHam reHepaTop C Manku pasMepy U C Bb3MOXHO Han-Manbk 6pow
KoMmnoHeHTU. WManonssaHata cpepa Digilent Electronics Explorer npencraesnssa
CbBKYMHOCT OT BUPTYasiHW MHCTPYMEHTU Heobxoanmm 3a paspaboTBaHe Ha NPOTOTUNM
Ha undpoBu 1 aHanoroesu cxemu. MNMpeasmxga ce YactTu OT pa3paboTeHuTe BUPTYyarnHu
WHCTPYMEHTM Aa 6baaTt M3nonssaHun B nabopaTtopHM ynpaxkHeHUs, Npy 3ano3HaBaHe
Ha CTy4eHTUTEe C OCHOBHM KOHUeNuun npu peanusaumsta Ha DDS reHepatopu.

22N. J. Djermanova, M. B. Marinov, B. T. Ganev, Alternating Current-Driven Strain-Gage Bridge Amplifier
System for Brushless Motors Torque Measurement, Annual Journal of Electronics, V. 9, 2015, ISSN
1314-0078, p. 159 — 162.
30 B, Muxannos, b. lanes, M. Akumos, BupTyaneH nporpamupyem curHan reHepatop,ll HauvoHanHa
MNnagexka KoHdpepeHuMs C ydyacTMe Ha YTBbpAEHUM YyveHn — HxeHepHa WHMPaAcTpyKTypa u
KOHKypeHTeH busHec”, CO30IM0J1 2021, ISBN 978-619-167-479-4. cTp.81 + 90.
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[F8-5] ,,Multi-sensor System for Monitoring in Agriculture”3!

Cratuata npeacraBa peanusauusita Ha cucTemMa 3a MOHUTOPUHI Ha HSKOU
OCHOBHUW NapameTpu Ha OKorHaTa cpega, HeobxoaumM 3a MNpeumseH aHanus npu
oTrnexgaHe Ha pacteHus. [NapameTpute, KOUTO ce HabnogasaT ca: TemnepaTypa Ha
Bb34yXa Ha TPU pPasfMyHU BUCOYUHW, OTHOCUTESHA BIIAXXHOCT Ha Bb3dyxa Ha Tpu
pasnMyHN BUCOYMHKM, TemrnepaTypa M BMAXHOCT Ha MoyBaTa B Olle OBe TOYKM,
pasnonoXeHn Ha pasnuyHn ObnboudnHn. CuctemaTta e peanusvMpaHa B OBOLLHA
rpagnHa B HOrosanagHa bBwbnrapus. Bcekm ceH3opeH Bb3en uma aBTOHOMHO
3axpaHBaHe, CbCTaBEHO OT CrbHYEB NaHen, 6atepusa n dc-dc npeobpasyBaTes, KOMTO
3aeHO C MUKPOKOHTpOMepa M oCTaHanuTe enekTPOHHW KOMMOHEHTUM ca MOMECTEeHU
BbB BoAo3awmTeHa Kytua. Cuctemarta e MmoayrneH TUn U KbM Hest niecHoO buxa mornu
Aa 6bgat gobaBeHu pasnMYHUM CEH30pW, cropen KOHKpeTHata HeobxoaumocT OT
MOHUTOPUHT. Pa3spaboTeHata cucTema Ha npakTuka Haarpaxga CeH3OPHWUAT Bb3er,
onucaH B nybnukauusa '7-14. Ha 6a3ata Ha HaTpynaHuaT onut oT nybnukauusa I'7-5 e
n3bpaH 1 kannbpupaH ceH3opa 3a BraXKHOCT Ha noysaTa.

C paspaboTeHaTa cucTema ce yrecHsiBa aHanu3a Ha arpoHOMU U 3eMeercku
npou3BoOOUTENN, MPU B3eMaHe Ha OGOCHOBaHW peLUeHUss OTHOCHO OTIMeXgaHuTe
HacaxaeHusi. B ycnoeBusiTa Ha NOCTOSHHO MpPOMEHsILATa Ce OKofHa cpefa,
nonyyaBaHETO Ha MOCTOSIHHA WMHpopMauMs 3a HelHW haKkTopu, OT KOWUTO 3aBUCK
pa3sBUTMETO Ha HacaxaeHusATa We Obae OT USKIIOYUTENHO 3HaYeHNe 3a uarpaxaaHe
Ha OTHOCWUTENHO CTabuNHM 3eMeaerNiCkM NPaKkTUKK, 0COBEHO MPU KyNTypu OTrhexaaHu
Ha OTKpuTO. TOBa nokasea, Ye ponaTa Ha AUCTAHLMOHHOTO M3MEpBaHe, KaTo U3TOYHUK
Ha LleHHa M ToYHa MHdopMaums, B LMGPPOBM3ALMSTA HA CENCKOTO CTOMaHCTBO U B
Hay4YHUTe U3creaBaHus, Lie cTaBa BCce No-3Havymma.

31 Borislav Ganev, Hristo Hristov, Lyubomir Laskov, Alexander Popov, Marin Marinov,“Multi-sensor
System for Monitoring in Agriculture”’2022 13th National Conference with International Participation
(ELECTRONICA), nog nevat
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bubnuorpadcka cnpaBka Ha nyonukauuuTe, npeacTtaBsAHU No
nokasarten '8

[27] MaHeB,b. ,[MpoekTnpaHe n peanusaums Ha cuctema 3a ocBeTneHne basmpaHa Ha
PoE TexHonorusa“,HaumoHanHa KoHdEpeHUMa C  MeXAyHapogHO  yyacTtue
2EJIEKTPOHUKA 2016“, Cocpus, ctp.130 + 133 12-13 man.2016, ISSN1313-3985.

[28] laHes,b. ,KOMIMIOTBPHO YIPABJIABAH U3MEPBATEJIEH YCWIIBATEI,
HaumvoHanHa  KoH(epeHumss ¢  mMexagyHapogHo  yyactue L EJIEKTPOHUKA
2014%,ctp.147 + 151, Codus, man, 2014, ISSN1313-3985.

[29] N. J. Djermanova, M. B. Marinov, B. T. Ganev, Alternating Current-Driven Strain-
Gage Bridge Amplifier System for Brushless Motors Torque Measurement, Annual
Journal of Electronics, V. 9, 2015, ISSN 1314-0078, p. 159 — 162.

[30] . Muxawnnos, b. NaHes, . Aknmos, BupTyaneH nporpamupyem curHasn reHepartop,
I HaunoHanHa wmMnagexka KoHdepeHums C ydyacTue Ha YTBbPAEHU Y4YyeHu —
SJMHXeHepHa MHpacTpyKTypa n KOHKypeHTeH 6usHec”, CO30I10I 2021, ISBN 978-
619-167-479-4. ctp.81 + 90.

[31] Borislav Ganev, Hristo Hristov, Lyubomir Laskov, Alexander Popov, Marin
Marinov,“Multi-sensor System for Monitoring in Agriculture’2022 13th National
Conference with International Participation (ELECTRONICA), nog nevar.
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6.4 CnpaBKa 3a OpUrMHaJIHUTE TMPHHOCH, H3BbpPIIEHUTE
U3cjeBaHUA U MOJIyYeHHUTe pe3yJ/ITaTy o rpyna nokasareiu ,B“
3a y4yacTHe B KOHKYpPC 3a aKaJAeMHUYHa AJTBbXKXHOCT ,JOLEeHT" Mo
Hay4YHa cnenuaJHoOCT ,MeToau, nmpeo6pa3yBaTeid U ypeAH 3a
“3MepBaHe U KOHTPOJ Ha (PU3UKO-XMMHUYHU M OHMOJIOTUYHH
BeJIMYMHHU“ oT npo¢eCuoHaTHO HamnpaBJieHue 5.2
»EJIEKTPOTEXHHUKA, eJIEKTPOHMKA M aBTOMAaTHKaA"

HpeACTaBeHI/ITe n3cjaeaBaHud U pe3yJTaTU B HAYYHUTE TpyAoBe€ MOraT Aa Ce
CUCTEMATU3UPAT B CJIEAHUTE TEMATUYHHU HAIIPpABJIEHUA:

Hay‘lHO-le/lJIO)KEH MIPHUHOC

e JIpoekTHpaHM Cca U ca pea/IM3UPAHH CEH30PHM CHUCTEMM 3a
CHeMaHe, 00pa6oTKa 1 npeaaBaHe Ha EKT' curnvasu. [B-1, B-2]

B cratuu B-1 u B-2 ca nokasaHu pelleHUs1 3a u3MepBaHe U o6paboTka Ha EKT
CUTHAJIM CbC CbBPEMEHHHU XapZlyepHU U cOPTyepHHU CpeJCTBa.

B ctaTus B-1 e peasin3aupaHo MHOBAaTUBHO pelileHHe 32 ChOHMpaHe U 06paboTKa Ha
CUTHaJIU BbB BpeMeBa o6JsacT ¢ rpaduyHa cpeja 3a nporpamupane LabVIEW, koeto
1103B0JISIBA ePUKACHO OlpeJiesiiHe Ha IPOMEHJIMBOCTTA Ha Cbp/leyHaTa 4eCTOTa.

B cTtaTus B-2 e peasin3rvpaHo MHOBAaTUBHO Xap/lyepHO pelleHMe 3a IpeJilaBaHe Ha
EKT curnasnu.

Hay4yHoO-npu/i0oxKeH NpuHOC

e IIpoexkTHpaHu ca, pa3paGoOTeHH M Ca peaIM3UPAHU CEH30PHU

CUCTEMH 3a oIpejesidHe KayeCcTBOTO Ha /[ABW)KE€HHE Ha
MeXaHUYHU KOHCTPYKIMHU. [B-3, B-4]

B cratuu B-3 u B-4 e npoeKkTUpaH U peasin3vpaH UHTEJUTeHTEeH CEH30peH MOy
3a OLleHKa TEXHUYECKOTO CbCTOSTHUE HA ACAHCbOPHHU CUCTEMMU U OllpeJie/iiHe Ha OCHOBHU
MapaMeTpH 3a Ka4eCTBO Ha JABWXXeHHue 1o crangapt ISO 18737-1.

Hay‘lHO-le/lJIO)KEH MIPHUHOC

e H3cieaBaHM ca, XapaKTepU3MPaHU U ca aIPOGUPAHU CEH30PHU U
CEH30PHH CUCTEMH 32 oNpeJe/IAHE KA4YeCTBOTO Ha Bb3AyXxa. [B-
8, B-9, B-10]

B craTtusa B-8 ca uscsenBaHu LIyMOBU NapaMeTpPU Ha CEH30pM 3a M3MepBaHe Ha
BBIJIEPOJIEH AUOKCUJ, U aTMOCPepHO HasdraHe. M3mosi3BaH e MeTOA'bT 32 Bapualys Ha
AnaH (AV). [loka3aHo, e 4e METOA'BT € MPUJI0KUM 32 ePEeKTHBEH aHA/IU3 Ha IIYM.

B ctatusa B-9 e uscsejBaHa Bb3MOXXHOCTTA 3a U3M0JI3BaHEe Ha HUCKO-0I0/PKETHU
CeH30pM, INpeJHa3HA4YeHW Ja U3MepBaT HUBA Ha IPaxOBUM YaCTULM, 3HAYUTEJHO
NpeBUIlaBalld HOpMaJiHaTa KOHLEHTPAaLMd BbB Bb3/yXa.
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B cratua B-10 ca u3ciejBaHM IIYMOBUTE MIapaMeTPH U Ca XapaKTepU3upaHu 4
BHU/la CEH30pU 3a U3MepBaHe Ha aTMocdepHO HaJssraHe. OnpejiesieHU ca OCHOBHUTE UM
IIYMOBU NapaMeTpH.

[IpuaoxeH NpUHOC

e [IpakTHyecku ca M3cjeABaHU, ONTUMUIHMPAHU U ANIPOOHUPAHU
CEH30pPHM CUCTE€MH 3a CHEMaHe, 06pa6oTKa v npeaaBaHe Ha EKT
curHaJiu. [B-1, B-2]

B cratuu B-1 u B-2 ca pa3rsiefjanu pelieHus 3a u3MepBaHe U 06paboTka Ha EKT
CUTHAJIU CbC ChbBpEMEHHHU XapAyepHHU U COPTYepHHU CpeJCTBa.

B ctaTus B-1 e nokasaHa peajiM3alysaTa Ha CUCTeMa 3a CHeMaHe U 00paboTKa Ha
EKT curuanm.

B cratuda B-2 e nokasaHa peasiM3aluaTa Ha MHOBAaTUBHO XapAyepHO pelleHue 3a
npegaBaHe Ha EKI' curunasum.

[IpuaoxeH NpUHOC

e Peasm3upaH e MOAyJ 3a AUCTAHLIUOHHO O0y4YeHHe Ha CTYAEHTHU
3a M3MepBaHe NapaMeTpH HA CIbHYEBHU MaHeJ Iu. [B-6]

B cTraTusa B-6 ce npejacTaBs NpOeKTUPAHETO U BHEJAPSBAHETO HA AMCTAHIMOHHA
JlabopaTopusl 3a xapaKTepH3upaHe Ha (OTOBOJTAaWUYHU KJaeTKU. [IpefuMcTBO Ha
peasu3vdpaHaTa AUCTAHLUMOHHA MJaTPopMa, € Bb3MOKHOCTTA Jja Ce HM3MO0JI3Ba KaTo
JIUCTAHLIMOHHA JabopaTopus, 6asvpaHa Ha LabVIEW, 3a pa6oTa oT pa3cTrosiHue u
oby4deHHe.
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6.5 CnpaBKa 3a OpUrMHa/IHUTE TMPHHOCH, H3BbpPIIEHUTE
U3cJeBaHUA U OJIyYeHUTe pe3yJaTaTH o rpyna nokasareau ,I'
3a y4yacTHe B KOHKYpPC 3a aKaJAeMHUYHa AJTBbXKXHOCT ,JOLEeHT" Mo
Hay4YHa cnenuaJHoOCT ,MeToau, nmpeo6pa3yBaTeid U ypeAH 3a
“3MepBaHe U KOHTPOJ Ha (PU3UKO-XMMHUYHU M OHMOJIOTUYHH
BeJIMYMHHU“ oT npo¢eCuoHaTHO HamnpaBJieHue 5.2
»EJIEKTPOTEXHHUKA, eJIEKTPOHMKA M aBTOMAaTHKaA"

HpeﬂCTaBeHI/ITe n3cjieABaHUAd W pe3yJITaTU B HAYYHHUTE TpyAgoBe MOraT Ja Ce
CUCTEMATU3HUPAT B CJIEAHUTE TEMATUYHHU HAIIPABJIEHUA:

Haquo-npl/mmKeH IMIPUHOC

e AHa/IM3UpaHM Ca, XapaKTepusupaHH, OLEHEHM U ca
IPOEKTUPAaHU MNOCTAHOBKM 3a MH3CJeJBaHe Ha CEH30pHU
CUCTEMM M cpeJM 3a pasnpocrpaHenwue. [I'7-1,I'7-5,T7-8, I'7-9,
r7-10,1r7-11]

B cratuda I'7-1 3a uscieBaHy, aHaJIM3UPAHU U OLlEHEHY CEH30PH 3a olpe/iesssHe
Ha Ka4eCTBOTO Ha Bb3/lyXa U KOHLEHTpPALMUATA Ha BbIJIEPOJlEH AUOKCUJ B 3aTBOPEHU
noMenieHue. B pe3ystaT Ha M3c/e/]BAaHETO € YCTAHOBEHO, Y€ HAKOU HUCKO OHO/PKETHU
CEH30pH Ca NOAXOJALU 328 MOHUTOPUHT U KOHTPOJI HA MUKPOKJIMMATa B [IOMeLeHHUS.

B cratusa I'7-5 ce aHanu3upaT, XapaKTepusupaT U KaJubpUpaT CeH30pU 3a
M3MepBaHe BJIAXKHOCT Ha Mo4BaTa. AHaJIM3'bT Ha CEH30pUTE IOKa3Ba, Ye Ce U3UCKBA
3a//bJKUTEJIHA KaJIMOPOBKa NIpey TAXHOTO U3M0JI3BaHe.

B cratua I'7-8 e npepsyioxkeH moaxoJ 3a U3cJeJBaHe, aHAa/JIM3 U OLleHKAa Ha
NpPOCTPAaHCTBEHO-BPEMEBOTO pasmpejesieHMe Ha TpU cTaHZapTHU Tuna OPIY wu
JIOKYMeHTHpaHe Ha I[IOCTUCHAaTUTE KOHLEHTpalyMu C TI[OMOINTa Ha [JUHAMHUYHO
aKTyaJIM3UpPaHU TONJIMHHU KapTH.

B cratua I'7-9 ce paspaboTBa cucTeMa 3a H3C/e[lBaHe M XapaKTepHU3aLUs
pa3JIMYHU BUA0BE ONTUYHU CEH30PU UJIU PA3JIMUHUA U3TOYHUIM HAa CBETJ/IMHA.

B craTusa I'7-10 ce aHa/iM3upaT Y oleHaBaT WyMoBU napameTpu Ha NDIR ceHsopu
3a U3MepBaHe KOHLEHTpaLMsl Ha BbIJIEpoJeH AuoKcu/. [IpaBu ce kanubpanus u ce
MOJIy4aBaT I'PelliKy OT nopsaabka Ha 1%.

B craTtua I'7-11 ce aHa/iM3UpaT U XapaKTeprU3UpaT aKyCTUUHUTE XapaKTEePUCTUKHU
Ha 5 GSM ycTpoiicTBa. Ha 6a3a Ha ekclieprUMeHTaJHUTe pe3yJITaTH ce MoKa3Ba MoAx0/ 3a
npejilaBaHe Ha OMOJIOTUYHU CUTHAJIM, U3M0JI3Ball MOOUJIEH TesiedOH.

Hay4yHo-npuioxeH NpUHOC

e Pa3paGoTeHHM ca MeTOAM M CHUCTEMHM 3a aBTOMAaTHU3UPAHO
pa3no3HaBaHe HA OOGEKTM U CbOUTHA, HU3MNOJ3BAHU B
KOMIOKIOTBPHOTO 3peHue. [['7-6,'7-13,I'7-15]

B ctatusa I'7-6 onucaH MeTO/ 32 BU3yaJIHO OTKPUBAaHe HA MapKepy Ha pa3CTOsIHUE
710 5 M. MeToA'bT € B OCHOBA Ha Ch3/jJaBaHe Ha 6a3a OT JJaHHHU, 32 0OyyaBaHe HA HEBPOHU
MpeXXH 32 KOMIIOTBPHO 3peHue. Tol e 6a3upaH Ha TpaHcHopMaIMs Ha U300PAKEHUSATA,
4ypes3 U3M0JI3BAaHETO Ha XoMorpadcka MaTpUIa.
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B cratua I'7-13 e mnpensokeHa cucTeMa 3a aBTOMATU4YHO pa3loO3HaBaHe
nomnajieHye v pe3yJ/TaTa pu urpa Ha Japl. CucTemMaTa U3I0J13Ba CTaHAAPTHA yeb kamMepa
¥ e Cb3JaJleH aJifOPUTBbM 3a OlpeJesisiHe U U3YWCJAsIBaHE Ha pe3yJTaTbhbT, KOUTO e
peasiM3vpaH B IporpaMHara cpeza Matlab.

B cratusaI'7-15 e npeJioxkeH MeTo/ 3a NoJly4aBaHe Ha 00pa3 6e3 NIpOCTPaHCTBEHU
VM3KpUBSBaHUA (AUCTOPCHUS) Ha NpeJiBApUTEJHO 33/ia/leHa 4YacT OT 3pUTEeJTHOTO 10Jie Ha
IIMPOKO'BI'bJIHA ONTUKO-EJIEKTPOHHA CMCcTeMa. MeTOA'bT Ce CbCTOU OT MOC/IeJ0BATEHO
npeo6pa3dyBaHe Ha o06pasuTe OT ONTHYHU CUCTEMH THN ,pUOENIKO OKO” KBbM
KaHOHMU4YecKaTa popma oT chepUyHaTa MaHOpaMa.

Hay4yHoO-npujioxeH NpUHOC

e MH3cseaBaHU ca, XapaKTepU3HMpPaHU U aHAJIU3MPAHHU CIJIABHU C
naMmet Ha ¢opmara. [I'7-7]

B cratudara I'7-7 TeopeTHYHO M eKCIEepUMEHTA/IHO € H3CJeJBaH aKTyaTop,
peasu3vdpaH OT NPOBOJAHHMK OT CIJIaB ¢ maMeT Ha ¢opmara. [losyyeHuTe pesyaTaTH
MOBULIABAT TOYHOCTTA Ha MOJeJIMpaHe MpH yIpaBJeHHe C LWHUPOYUHHO-UMITYJICHA
MOAyJ1aLye.

IIpu102keH NpuHOC

e Pa3pa6oTeHH ca M ca pea/IM3MPaHH CUCTEMHM 3a U3MepBaHe Ha
apaMeTpM Ha CHrHa/id, 06pa6oTKa M CHHTe3HMpaHe Ha
curHa;au. [I'7-3,T'7-12,T'7-16,18-1,I'8-2,1'8-3, '8-4, I'8-5]

B ctatusa I'7-3 e npejcTtaBeHa pa3paboTkaTa Ha CeH30pHA CUCTEMA 32 CHEMaHE Ha
EKT curHa/u, KosiTo MO>Ke Jla ce BrpaJiu B 00J1eKJIO.

B craTtua I'7-12 e npoeKTHpaH U peaJM3MpaH MHTEJIMTeHTEH CEH30pEeH Bb3eJl 3a
VM3MepBaHe 1 HabJ110/leHUe Ha IIYyMOBOTO 3aM'bpcsiBaHe. Bb3 0cHOBa Ha MU3MepBaHUSATA OT
CEH30pHUS Bb3eJ MoraT Ja ce NmpejAnpyveMar [elMCTBUA 3a HaMaJiiBaHe Ha pUCKa OT
BHCOKA €KCIO3UIMSA OT U3JlaraHe Ha LIyM.

B cratusa I'7-16 e noka3aHa pa3paboTKa 3a MyJITUIJIEKCUPAaHE HA aHAJIOTOBU
MOJyJIU pU 06pabOTKa HA CUTHAJIM, CHETH OT YETHUPU eJIEKTPOJAHU aMIIepOMEeTPUUYHU
CEeH30pH.

B ctatuda I'8-1 e npoekTrnpaHa 1 peaju3vMpaHa CUCTEMA 32 OCBeTJIEHUE, 6a3UPaHO
Ha PoE TexHosiorusita. HaIM4HOTO LIMPOKO Pa3NpoOCTPAHEHO CTPYKTYPHO OKabesisiBaHe,
MpaBU CUCTEMATa U3KJIIOYUTENHO NOAXO0 A IPU IPOEKTHU CBbP3aHU C U3TPaXKJaHe Ur
OCbBpeMeHsABaHe Ha UHTEJIM[eHTHU CUCTEMU 3a OCBETJIEHHE.

B craTtus I'8-2 e npoekTUpaH U peasM3upaH U3MepBaTeJieH yCUBaTe s C HUPppPOBO
ynpaBJjieHre Ha KoepULMeHTa Ha YCUJIBaHe.

B cratusa I'8-3 e peasusupaH NpPOMEeHJHWBO-TOKOB H3MepBaTeJieH MOCT 3a
M3MepBaHe Ha BbPTAIL MOMEHT Ha 6e34eTKOB JABUraTes. B JombjiHeHUe ce M3MepBa
'bIJIOBATA CKOPOCT HA MEXaHUYHUSA BaJl M eJIeKTpUYecKaTa MOIIHOCT Ha JABUraTeJId.

B cratua I'8-4 e peasusvpaH BUpPTyaJleH CUTHaJ TeHepaTop, W3IM0JI3Ball
HHTerpaJsiHaTa cxema AD9834.
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B ctaTus I'8-5 e peasn3vpaHa cucteMa 3a OTAaJieueHo HabJ/I0/jeHHe HA OCHOBHU
napaMeTpHU Ha OKOJIHATA Cpe/ia, HEOOXOMMHU 3a MpelM3eH aHA/IU3 NPU OTTJIeXKAaHe Ha
pacTeHuUsl.

IIpu102kKeH npuHoC

e [lpoekTMpaHM ca HW ca peajJu3HMpaHM TOKO3axpaHBallH
YyCTPOMCTBA U UHCTPYMEHTHM 3a aHA/IU3BT UM. [['7-2,1'7-4,T'7-14,
I'8-5]

B cratus I'7-2 e npeacraBeHa peasnnsanus Ha 3axpaHBail DC-DC npeo6pasyBares,
C roJisAiM u3xoJieH ToK. M3cieBaHa e eQeKTUBHOCTTA MY NMpPHU JBa pPa3jiIMYHU U3XOJHHU
TOKa.

B cratus I'7-4 ce npepsiara u3noJsisBaHe Ha BUPTyaJieH UHCTPYMEHT, OINpe /eIl
€HepruMHUTE NOTOLH 10 BpEME Ha 3apeX/JaHe Ha CUCTeMa 3a CbXpaHsiBaHe Ha eHeprus.

B cratua I'7-14 ce npejJiara ajJropyuThbM 3a M34YMC/AsIBaHE HAa MUKPOMOIIIHO
TOKO3axpaHBaHe, U3I0JI3BAll0 C/AbHYEeBA eHeprus. AIrOopuTbMBT € H3M0J3BaH 3a
Cb3/JlaBaHe Ha MUKPOMOIIIHO TOKO3aXpaHBaHe Ha CEH30pHA CUCTEMaA, OlKCcaHa B CTaTHUS
I'8-5.

B ctatuda I'8-5 e peasn3npaHo MUKpPOMOIIHOTO TOKO3axXpaHBaHe, [0 aJIFOPUTHMaA
oT cratuda I'7-14 3a peasiu3anya Ha CeH30pHA CUCTeMa 3a [IPelU3HO0 3eMe/ieime.

[IpuaoxKeH NpuHOC

e Pa3paGoTeHUAT M peajU3MpaH MNporpamMMpyeM CUTHaJI-
reHepatop B cpegara Ha Waveforms e mnoarorseH 3a
BHeJpsiBaHe B Yy4YeOHUTEe 3aHATUS Ha CTYAEHTUTE OT
CnenaJIHOCTH »EJIEeKTpOHMKA“ u ” ABTOMOOGU/IHA
eJIEKTPOHMKA" 0 AUCHMILIMHATA ,,CXeMOTEXHUKA 32 UMITYJICHU
U cMeceHHU curHaau“ [['8-4].

28



6.1. Brief summaries of the presented publications, referenced and
indexed in world-famous databases of scientific information.

The publications can be separated in the following topical areas:

» Design, analysis and verification of systems for measuring
basic vital parameters;

» Design, analysis and implementation of sensor systems;

» Research of sensors, sensor systems and algorithms for sensor
data processing.

I. Design, analysis and verification of systems for
measuring basic vital parameters

[B1] "LabVIEW Based ECG Signal Acquisition and Analysis"*!

The publication presents realization of LabVIEW based system for collection,
processing and analysis of electrocardiographic (ECG) signals. The introduction of
modern hardware and software technologies in the recording and collection of
biomedical signals are the main factors in the progress of these systems in recent years.
Computer-based ECG signal processing systems are becoming an effective approach
for recording and analyzing such signals. An integrated module (Analog Front End -
AFE) AD8232 is used for measuring and pre-processing of ECG signals. The power
supply of the presented system is with battery, which guarantees galvanic insulation,
necessary for long-term safe measurements without the need for additional insulation,
while suppressing the main source of noise - mains frequency.

The approach for ECG collection and data analysis presented in this publication
shows that a computer-based data system, together with the LabVIEW graphical
programming environment, can be an effective alternative to conventional, widely used,
stand-alone systems. With the help of LabVIEW signal processing functions, efficient
determination of heart rate variability over time is achieved. This confirms the
applicability of the approach in future developments of portable heart rate monitors for
home use.

!Djermanova N, Marinov M, Ganev B, Tabakov S, Nikolov G. LabVIEW based ECG signal acquisition
and analysis . 25th International Scientific Conference Electronics, ET 2016, 2016, ISBN 978-
150902883-2, DOI 10.1109 / ET.2016.7753471.
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[B2] "Fully Analogue ECG Front-end Applicable in Remote Patient
Monitoring"?

The publication shows the implementation of an innovative hardware solution for
transmitting ECG signals, based on a completely analog circuit. The proposed solution
transforms analog signals into an audio signal. The main part of the conducted
experimental tests are concentrated on the parametric analysis of the developed VCO
generator, which plays the role of a frequency modulator. The proposed scheme has
been implemented in practice.

The tests of the proposed system are performed with signals generated by a
functional generator and are transmitted via two GSM devices. The comparative
analysis of the obtained results shows the parametric identity between the generated
and the received signal, which confirms the workability of the proposed approach for
converting an analog signal into audio and using an audio communication channel for
its transmission. There are two other advantages when using the audio channel of a
standard GSM device:

» Easier provision of galvanic separation;

» Ability to prioritize outgoing calls. In case they have priority level "emergency ", an
attempt to make a call is made, independently which mobile operator has
coverage, where the GSM is located, and what is the level of the radio signal.

The relatively low cost of the proposed solution can be emphasized. The
necessary components for the realization of the VCO and the audio part, including the
lithium-ion battery, cost several euros. The type and number of electronic components
implies extremely small sizes of the printed circuit board or even the implementation of
SoC, which makes the solution applicable in systems that can be easily integrated into
clothing.

| I. Design, analysis and implementation of sensor systems

[B3] "Nonintrusive Measurement of Elevator Velocity Based on
Inertial and Barometric Sensors in Autonomous Node"3

The publication presents design and implementation of an intelligent sensor
module that allows remote monitoring of the state of existing elevator systems. In this
way, effective modernization of existing elevator systems is achieved. The sensor
module is energy autonomous and does not require a change in the available wiring,
and there is no need to connect or access the electrical components of the elevator
system. The need for remote monitoring and preventive maintenance is due to the high
standards of operation of existing elevator systems.

2 lliev IT, Badarov DH, Tabakov SD, Ganev BT, Kanev IK. Fully Analogue ECG Front-end Applicable in
Remote Patient Monitoring . 29th International Scientific Conference Electronics, ET 2020, 2020, ISBN
978-172817426-6, DOI 10.1109 / ET50336.2020.9238247
3 Nikolov DN, Marinov MB, Ganev BT, Djamijkov TS. “ Nonintrusive Measurement of Elevator Velocity
Based he Inertial and Barometric Sensors in Autonomous Node ”. Proceedings of the International Spring
Seminar on Electronics Technology; 2020, ISSN 21612528, ISBN 978-172816773-2, DOI 10.1109 /
ISSE49702.2020. 9121077.
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The sensor unit monitors the operation of the elevator by measuring its position
and speed, through a combination of barometric altimeter and inertial measurement
units (IMU). In order to achieve satisfactory results in assessing the condition of the
elevator system, special attention must be paid to the settings of the sensors for
atmospheric pressure and acceleration. This is dictated by the need to balance energy
consumption, accuracy and speed of measurements, as well as the specifics of the
communication protocol used. Of particular focus should be the filter settings of the
sensors for measuring atmospheric pressure and acceleration measurement. The FIR
filter settings of the atmospheric pressure sensor cause a delay in the measurement
results and this leads to errors in the calculations of the position and dynamic
parameters of the elevator.

The results show that the observed parameters are a good prerequisite for non-
invasive fault diagnosis, which allows effective decision-making during repair and
maintenance.

[B4] "Smart multisensor node for remote elevator condition
monitoring"*

The publication extend publication [B3], describing the implementation of a
sensor module for updating existing elevator systems, with the ability to assess the
quality of movement of the cabin. The assessment of the technical condition of the
elevator system is performed by determining the basic parameters for the quality of
movement of elevator and lifting systems, defined in the standard ISO 18737-1. A
microphone, a light sensor and a magnetometer have been added to the hardware of
the sensor module from publication [B3] . As a result, the sensor module was created,
which also determines the sound pressure, lighting and vibration spectrum relative to
the position of the cabin. This allows the determination of the following parameters
needed to assess the quality of cab movement:

Statistical information on the use of the elevator;

Detection of unusual (emergency) stops;

Detection of changes in the time required to open the elevator door;

The quality of movement of the cabin according to the ISO 18737-1 standard,;
Improving the lighting in the elevator car.

YVVVVYV

The quality of the cab movement is assessed on the basis of the vibration power
in relation to the cab position and spectral analysis of the vibration power. The power
of the vibrations in relation to the position of the cab is a major indicator of the condition
of the rail guides of the cab. Changes in this parameter indicate the need to check their
status. Spectral analysis of vibration power shows the condition of the elevator drive
system, such as engine, gearbox, bearings etc.

4 Marinov MB, Nikolov DN, Ganev BT, Djamiykov TS. “ Smart multisensor node for remote elevator
condition monitoring ”. 21st International Symposium he Electrical Apparatus and Technologies, SIELA
2020; ISBN 978-172814346-0, DOI 10.1109 / SIELA49118.2020. 9167049.
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[B5] "UAVs based particulate matter pollution monitoring"®

The main goal of the publication is to study the problems of the application of
Unmanned Aerial Vehicles (UAVs) in the implementation of systems for monitoring of
environmental parameters. The main tasks to achieve this goal are:

» Collection of data from UAVs equipped with sensors and their integration into
wireless sensor networks;

Collection of data on air pollution at different altitudes.

Currently, wireless sensor networks face some specific challenges:

Restrictions on spatial sampling;

Maintenance difficulties;

Unstable behavior during network modifications.

YVVY 'V

Current sensor networks do not always provide readily available remote
reprogramming capabilities, while drones can be easily reconfigured as needed. UAVs
have excellent mobility and the ability to collect data, but they cannot always count on
returning to the database to transmit their information. The application of reasonable
communication protocols and algorithms is necessary to improve their efficiency.

In the study, a sensor system was installed at the UAV, which measures:
Concentration of fine dust particles ( PM,;, PM,s, PM,;,) , atmospheric pressure,
temperature, relative humidity, air quality index, wind speed and location (coordinates)
of the sensor system. An experiment was performed to determine the vertical
distribution of PM at a height of up to 200m. The influence of the UAV rotors is reduced.

The study shows that the modified UAV, with mounted sensors, is an effective
and flexible tool for measuring the vertical distribution of PMs and various atmospheric
parameters. Experiments show that the overall concentration of PM, 5, decreases from
a certain height. Only sudden changes in weather conditions can break this trend. The
unmanned aerial vehicle allows better description of the pollutant in urban areas. The
proposed approach is a powerful tool for measuring concentrations near a probable
source of pollutants.

[B6] "Characterization of different types of photovoltaic cells using
remote virtual system"®

This publication presents the design and implementation of a remote laboratory
for the characterization of photovoltaic cells. With the proposed system of devices,
information about photovoltaic systems can be obtained, monitored and stored. Modern
solutions based on stimulus-measuring devices and virtual techniques, are used to
measure the basic electrical properties of solar cells. Knowledge of the electrical
characteristics of the solar cell is crucial to determine the output characteristics and
efficiency of a device that is powered by solar panels. These basic parameters for the

5 Marinov MB, Topalov |, Ganev B, Gieva E, Galabov V. “ UAVs based particulate matter pollution
monitoring ”. 28th International Scientific Conference Electronics, ET 2019, 2019, ISBN 978-172812574-
9, DOI 10.1109 / ET.2019.8878586.
8 Nikolov G, Marinov MB, Nikolova B, Ganev B. ” Characterization of different types of photovoltaic cells
using remote virtual system ”.7th Balkan Conference he Lighting , BalkanLight 2018;, ISBN 978-
153866730-9, DOI 10.1109 / BalkanLight.2018.8546992
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three different types of photovoltaic cells are extracted automatically using the
measured IV curve from the developed virtual system. They play an important role in
the evaluation of photovoltaic modules.

The technology used to operate and manage remote access to the measurement
platform is” LabVIEW Remote Panels”. Another advantage of the implemented remote
platform is the possibility to use it as a remote laboratory based on LabVIEW for
distance work and teaching.

[B7] “Pendulum Experimental Study and Analysis with MEMS
Accelerometer””’

Advances in micro-technologies in recent decades have enabled the production
of miniature, low-cost, integrated accelerometers and gyroscopes suitable for use in the
analysis of the motion of various objects, mechanisms and machines. The paper
presents an approach for conducting experiments with a mathematical pendulum using
a three-axial micromechanical accelerometer and low-budget microcontroller with built-
in wireless communication module. Experiments have shown that the use of integrated
digital accelerometers to study the kinetics of a mathematical pendulum offers the
opportunity to perform a much more in-depth analysis of the behavior of oscillating
systems compared to conventional analysis. One of the merits of the research is the
comparison of the measured results with the theoretical ones, obtained by numerical
solution of a mathematical model of the system, which does not take into account any
resistances. Nevertheless, the predicted pendulum accelerations measured at the
bottom of the concentrated mass by the accelerometer largely coincide with the
theoretically obtained results. The deviations between the measured results and the
theoretical ones, obtained from the numerical solution of the differential equations of
the mathematical model, are within the limits of the engineering accuracy.

The publication follows the classical path of compiling a mathematical model,
deriving nonlinear differential equations of motion of the system, numerical solution,
experimental measurements and comparing the results.

In the digital world in which we live, the study of the motion of the mathematical
pendulum can be performed not only analytically but also experimentally with modern
means of electronics. Therefore, it is part of various university courses in physics,
mechanics, and with relevant laboratory exercises on the resistance of materials. In
most cases, the mathematical pendulum is used to introduce the physics of a solid,
including concepts such as center of mass, moment of inertia, angular momentum,
torque, drag, and more. It is also used as an accessible way to introduce students to
the theory of linear and nonlinear oscillations through laboratory formulations,
especially if an appropriate data collection system is available.

7 Ganev B, Ivanov A, Marinov M, Nikolov N, Kochev L. ” Pendulum Experimental Studies and Analysis
with MEMS Accelerometer ”. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN
978-166544518-4, DOI 10.1109 / ET52713.2021.9579906
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Il . Research of sensors, sensor systems and algorithms
for sensors data processing

[B8] “Analysis of Sensors Noise Performance Using Allan Deviation"?

The Alan Variation method (AV) can be used both, as a stand-alone data
analysis method and as an adjunct to one of the frequency analysis methods. It can be
used to study the noise of any device, but what is special about it is the need to know
the physical basics of the device under study. The method assumes that data
uncertainty is generated by noise sources of a specific nature. The noise level is
calculated based on the data obtained from the studied sensor.

The publication presents the result of noise analysis of different types of sensors
using Alan variation. The main attribute of the method is that it allows more detailed,
easier characterization and identification of sources of errors and their contribution to
the overall noise level. Information about the main stochastic processes can be
extracted, by studying the sensors signal using analysis of Alan variation. This
information can then be used to design stochastic filters for sensor data.

Compared to the conventional variance, which estimates the deviations around
the mean of the studied data, AV estimates the changes by averaging the
measurements for different periods. This approach often leads to the possibility of
directly distinguishing between different types of noise and to a more accurate
assessment of their levels. An important advantage of this method is that there is no
need for additional transformations. According to the IEEE recommendations, this
method is the preferred one for identifying stochastic error and for determining the types
of noise in inertial sensors. The aim of the present work is to study the applicability of
the AV method for efficient noise analysis of other types of sensors, such as sensors
for C0O, and MEMS pressure sensors.

[B9O] “Performance Evaluation of Low-cost Particulate Matter
Sensors"®

Data from recent years show that between 70 and 90% of the population is
exposed to average annual concentrations of PM, 5 that exceed the air quality levels
adopted by the World Health Organization - an annual average of 10 ug/m3. Exposure
to such levels leads to premature death of round about 2,2 + 7 million people annually
worldwide.

The spatial representation of the measurements used to carry out these
assessments is a major source of uncertainty. Therefore, improving temporal and

8 Marinov MB, Ganev B, Djermanova N, Tashev TD. “ Analysis of sensors noise performance using allan
deviation ”. 28th International Scientific Conference Electronics, ET 2019; 2019, ISBN 978-172812574-
9, DOI 10.1109 / ET.2019.8878552
® Marinov MB, Hensel S, Ganev B, Nikolov G. “ Performance evaluation of low-cost particulate matter
sensors ”. 26th International Scientific Conference Electronics, ET 2017; 2017, ISBN 978-153861753-3,
DOI 10.1109/ ET.2017.8124367

34



spatial resolution is essential in order to obtain reliable data that can be used to
establish various policies and measures to protect citizens' health.

The present publication is dedicated to the evaluation of the performance of
commercial sensors, which are designed to measure levels of dust particles significantly
exceeding the normal concentration in the air. The main sources of errors in these
sensors and the possibilities for their reduction are discussed.

The studied low-budget PM sensors have shown good stability of the
characteristics and very good correlation of the measurement results with the reference
measuring instruments. However, fluctuations in basic environmental parameters can
lead to significant errors in sensor readings. The results of the present study prove that
the influence of temperature changes is dominant, which has been reported and in other
studies.

[B10] “Performance evaluation of MEMS pressure sensors"°

The publication focuses on microelectromechanical (MEMS) sensors for
measuring atmospheric pressure. The main goal is to evaluate the noise parameters of
the studied sensors. Atmospheric pressure data are need in a variety of applications,
such as monitoring environmental parameters, determining position in buildings,
weather forecasting, and more. When using atmospheric pressure sensors to
determine the position, a detailed look at their parameters and the impact of interference
is crucial for positioning accuracy.

The publication presents the results of measurements of 4 different models of
atmospheric pressure sensors. The group of sensors is placed in vacuum chamber.
Temperature and relative humidity are monitored and the pressure is measured for a
long period in order to collect sufficient statistics data, to determine the basic noise
parameters and deviations in measured pressures. As a result, the main sources of
noise in the sensors are defined by the Alan variation method.

10 Ganev B, Nikolov D, Marinov MB. “ Performance evaluation of MEMS pressure sensors ”. 11th National
Conference with International Participation , ELECTRONICA 2020; 2020. ISBN 978-172817531-7, DOI
10.1109 / ELECTRONICA 50406.2020.9305140
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6.2. Brief summaries of the publications presented under indicator
IIG7II

[G7-1] "Indoor Air Quality Assessment Using Low-cost Commercial
Off-the-Shelf Sensors"!

The publication shows test measurements of air quality (AQ) and carbon dioxide
concentration with commercially available sensors. Data on the content of carbon
dioxide and volatile organic compounds are relatively limited. At the same time,
increasingly inexpensive and portable measuring systems for air quality research are
appearing on the market, opening up new areas of applications. On the other hand, it
is not clear enough to what extent the lower degree of measurement accuracy and long-
term stability of these systems can be an obstacle to the quantification of low pollutant
concentrations in offices and residential buildings.

Four commercially available air quality sensors are compared, in terms of their
cost, availability and capabilities, namely:

CCS811;
MICS —VZ — 89TE,
BME680;
BMEG688.

YV VY

Three of them was used during the experiments. The BME688 and
BME680 sensors provide data not only on air quality, but also for temperature, relative
humidity and atmospheric pressure.

[G7-2] "High-Current Buck-Boost DC-DC Converter Implemented on
PCB"12

The publication shows the implementation of a step-up/step-down power
converter with a relatively large output current. Itis calculated for output voltage 12Vand
maximum output current of 5A.A 4layer printed circuit board with dimensions
95x70mm has been developed. The efficiency of the converter at two different output
currents 120mA and 2,2A is evaluated. From the measured results, it can be seen that
the efficiency of the developed converter ranges from 67% to 99%, as the output current
increases, itincreases and has the largest value at input voltage around 11V, just before
the converter switches from buck to boost mode.

IMarinov MB, Ganev BT, Nikolov DN. Indoor Air Quality Assessment Using Low-cost Commercial Off-
the-Shelf Sensors. Proceedings of the 2021 6th International Symposium on Environment-Friendly
Energies and Applications, EFEA 2021; 2021, ISBN 978-172817011-4, DOI
10.1109/EFEA49713.2021.9406260
12Brusev TS, Ganev BT. High-Current Buck-Boost DC-DC Converter Implemented on PCB. 30th
International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9580062
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[G7-3] “Wearable Intelligent Textile Suits for Telemetry Monitoring in
Pediatrics”®

The growing demand for continuous monitoring of biomedical signals leads to
the increasingly rapid development of various textile systems that can be incorporated
into clothing, as well as the implementation of various textile materials in medical
practice. With their help, diagnosis and treatment can be achieved, anywhere and at
any time, at an affordable price, without the need for patients to visit a medical center.
When working with patients, especially in pediatric wards, a very important issue is that
they maintain their ability to do their daily activities within their habits, freedom of
movement, movement, occupying certain positions without interfering with collection,
recording and analysis of biomedical signals. Continuous monitoring would facilitate the
process of diagnosis and treatment by medical teams. Also, with the introduction of
such technologies, it is possible for one medical professional to care for more patients,
as well as monitor their condition from a distance, giving instructions to change the
treatment, when necessary.

The publication presents an implementation of a system for capturing ECG
signals. The possibility of incorporating such a system into children's clothing has been
investigated. The same integrated module AD8232 as shown in publication "B1" is
used. The power supply is battery-powered, which guarantees galvanic separation. The
used system-on-a-chip has built-in Wi-Fi and Bluetooth interfaces, which makes it easy
to send the measured signals to a server.

[G7-4] "LabVIEW Based System for Determining Energy Flows in
Energy Storage System"

The publication presents an idea for using LabVIEW to create a virtual tool to
determine the energy flows during charging of an energy storage system composed of
series-connected super capacitor cells. The developed algorithm is described and its
main equations are shown. The presented virtual tool allows changing some basic
parameters of the energy storage system, while it can be used to observe whether the
proposed algorithm is applicable. Comparisons against a simulation of the same
algorithm are done in the LTspice environment. Since the capacitance of the capacitors
is relatively large, the process are slow, and it is possible to use LabVIEW to control it,
without the need additional modules to be controlled in real time.

BNikolova E, Ganev B, Gieva E. Wearable Intelligent Textile Suits for Telemetry Monitoring in Pediatrics.
30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9579896
1Kishkin K, Ganev B, Arnaudov D, Marinov MB. LabVIEW Based System for Determining Energy Flows
in Energy Storage Systems. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN
978-166544518-4, DOI 10.1109/ET52713.2021.9579768
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[G7-5] "Comparative Analysis of Sensors for Soil Moisture
Measurement”®®

One of the main steps to achieving sustainability in crop and livestock production
through precision agriculture is the development and implementation of modern
sensors technologies. This publication addresses issues related to the use of relatively
inexpensive sensor devices for soil moisture monitoring. In order to select a suitable
type of sensors for different soil types, a set of measurements with different types of
sensors should be made. The obtained results show which type of sensor is suitable
for which type of soil. An analysis of the capabilities of each of the described sensors
was made. Resistive sensors have been calibrated.

[G7-6] "Experimental Setup for Neural Networks and Camera-Based
Navigation of Mobile Systems"16

The publication describes the application of a method for visual detection of
markers at a distance of up to five meters and determination of their position in the real
world. Combinations of cameras and lenses with different parameters were studied to
determine the optimal configuration. Based on this configuration, and after calibration,
the camera images are taken. These images are then transformed using a homography
matrix. The homography matrix is calculated with pairs of four points as well as with
coordinate transformations. The resulting images show the earth's surface without
distortions, making it possible to convert the pixel position to a real-world position using
various conversion factors. The proposed approach can be used to create datasets for
training neural networks, for navigation purposes in autonomous and robotic systems.

[G7-7] "Theoretical and experimental study of a thermo-mechanical
model of a shape memory alloy actuator considering minor
hysteresis”'’

The paper presents a theoretical and experimental investigation of a thermo-
mechanical model of an actuator composed of a shape memory alloy wire, placed in
series with a spring. The developed mathematical model considers the dynamics of the
actuator in the thermal and mechanical domain. The developed algorithm for modeling
the minor and sub-minor hysteresis, thereby eliminating the shortcomings of the
classical model, increases modeling accuracy. The algorithm improves accuracy,
especially when using pulse-width modulation control, where these hystereses are
more likely to occur. Experimental studies show that the system is very sensitive to
various parameters, and there are physical factors whose presence cannot be

BNikolov GT, Ganev BT, Marinov MB, Galabov VT. Comparative Analysis of Sensors for Soil Moisture
Measurement. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-
166544518-4, DOI 10.1109/ET52713.2021.9580162
8Hensel S, Marinov MB, Seigel A, Ganev B. Experimental Setup for Neural Networks and Camera-
Based Navigation of Mobile Systems. 30th International Scientific Conference Electronics, ET 2021;
2021, ISBN 978-166544518-4, DOI 10.1109/ET52713.2021.9579521
Mitrev R, Todorov T, Fursov A, Ganev B. Theoretical and experimental study of a thermo-mechanical
model of a shape memory alloy actuator considering minor hystereses. Crystals. 2021;11(9), ISSN
20734352, DOI 10.3390/cryst11091120
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accounted in the mathematical model. Experimental studies also show that setting
constant values of the duty cycle is impossible to obtain a stable value of the resulting
displacement and force. The comparison between the results of the developed
mathematical model and the experimental results shows that the differences are in
acceptable values. Improved modeling can serve as a basis for designing such
actuators and for creating an improved automatic feedback control system to maintain
a set displacement (force).

[G7-8] "High-resolution Particulate Matter Monitoring and Mapping in
Urban Environments”*®

Air pollution in the urban environment has a significant impact on human well-
being. The location and time intervals of peak concentrations of major air pollutants in
the urban environment are essential for reducing pollution. Dust particles are a major
pollutant in many large urbanized regions, such as Sofia. The publication proposes a
mobile monitoring approach, determining the spatio-temporal distribution of three
standard types of PMs and documenting the achieved concentrations using dynamically
updated heat maps. This makes it easier to determine where and when pollutant
concentrations are highest, necessitating a detailed study of pollution sources. The
analysis of "hot" problem points and the dynamics of changes in concentrations of PMs
in urban environments is essential for determining the places and time zones where
there are frequent threats to human health. The purpose of the publication is to support
efforts to develop modern regulations and standards to be applied at the scale of large
cities, while exploring the potential and suitability of the proposed approach for
monitoring and assessing the spatio-temporal distribution of fine air pollutants in urban
environment.

[G7-9] "Experimental Setup for Performance Evaluation of Optical
Sensors”!9

The publication presents the development of a system for research and
characterization of different types of optical sensors or different light sources. The
system consists of a small integrating sphere that can be illuminated by several light
sources (white or colored LEDs, calibrated lamps or different types of halogen lamps).
The mechanical design of the system allows various measuring instruments to be easily
installed. The publication shows examples of transfer function research and
determination of basic noise parameters for all three used sensors. The publication can
also be considered as a continuation of publications B8 and B10, showing that the Allan
variance method can be used for the characterization of optical sensors as well.

18Ganev B, Marinov MB, Nikolov D, Ivanov A. High-resolution Particulate Matter Monitoring and Mapping
in Urban Environments. 12th National Conference with International Participation, ELECTRONICA 2021;
2021, ISBN 978-166544061-5, DOI 10.1109/ELECTRONICA 52725.2021.9513728
1Ganev B, Djamiykov T, Marinov MB, Asparuhova K. Experimental Setup for Performance Evaluation
of Optical Sensors. 12th National Conference with International Participation, ELECTRONICA 2021;
2021, ISBN 978-166544061-5, DOI 10.1109/ELECTRONICA52725 .2021.9513663
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[G7-10] "Performance Evaluation of Low-cost Carbon Dioxide
Sensors”?

The publication evaluates 4 commercially available NDIR carbon dioxide
concentration sensors. This kind of sensors are promising candidates in the latest
generations of air quality monitoring systems, but some of their characteristics are not
good enough for scientific experiments or even for applications in control systems.
Parameters such as uniformity, repeatability, linearity, accuracy and compensation of
the influence of the main disturbing factors: atmospheric pressure, temperature and
relative humidity, are considered in the study. A comment of calibration capabilities and
accuracy is also made. The resulting errors after removing the offset from the zero value
and calibration are in the order of 1%, which makes these sensors suitable even for
some scientific experiments.

[G7-11] "Study of the audio characteristics of mobile phones in the
context of transmission of biomedical signals converted into
sound"#

Remote patient monitoring systems have become a hot spot in research in recent
years. With the use of various technologies that are embedded in clothing, it is possible
to monitor the user's health remotely, and in real time. At the same time, the
development of various communication technologies with an increasingly high density
of communication channels is associated with various difficulties in their use, especially
for elderly users or those with various diseases. The publication shows a biological
signal transmission approach using a mobile phone (GSM) to transmit patient data
transformed into sound. The acoustic characteristics of 5 GSM devices available on the
market have been determined. Experimental studies show the possibility of transmitting
biosignals, transformed into sound, in the frequency band 0,3 kHz- 3,8 kHz. The sound
transformation must be done by frequency modulation, because modern GSM devices
have many systems for processing the data from the audio channel, which makes
amplitude modulation inapplicable. A similar implementation is shown in publication
"B2".

[G7-12] "Smart Sensor Node for Distributed Noise Monitoring"?2

In the publication, a sensor node for measuring and monitoring noise pollution is
designed and implemented. High levels of noise in urban environments pose a serious
threat to the health of millions of people around the world. Noise in an urban

2OMarinov MB, Djermanova N, Ganev B, Nikolov G, Janchevska E. Performance Evaluation of Low-cost
Carbon Dioxide Sensors. 27th International Scientific Conference Electronics, ET 2018; 2018, ISBN 978-
153866692-0, DOI 10.1109/ET.2018.8549621
2lliev IT, Ganev BT, Kanev IK. Study of the audio characteristics of mobile phones in the context of
transmission of biomedical signals converted into sound. 11th National Conference with International
Participation, ¥ ELECTRONICA  2020; 2020, ISBN 978-172817531-7, DOl  10.1109/
ELECTRONICA50406.2020.9305147
22Nikolov D, Ganev B, Marinov MB, Nikolov N. Smart Sensor Node for Distributed Noise Monitoring. 29th
International Scientific Conference Electronics, ET 2020; 2020, ISBN 978-172817426-6,
DOI10.1109/ET50336. 2020.9238169
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environment is mainly caused by public transport and the first step to tackle the problem
is to measure noise levels at major transport hubs. The sensor module evaluates the
noise weight from different types of public transport such as underground railway, bus
and tram on the users.

Initial results from measurements of noise levels in public transport such as bus
stops and metro stations can sometimes exceed the exposure recommended by the
World Health Organization (WHO) and the European Environment Agency. Based on
the measurements from the realized and designed sensor node, actions can be taken
to reduce the risk of high exposure from exposure to noise caused by public transport.

[G7-13] "Image-Based Automated Hit Detection and Score
Calculation on a Steel Dartboard”?

The publication deals with the implementation of an automated system, reporting
a hit and the result in a game of darts. The system uses a standard webcam. Initially,
the fields with the different points are described mathematically, based on individual
lines, and are stored. These lines serve as the basis for subsequent calculation of the
result. Furthermore, the throw of a dart should be recognized, based on a change in
some of the pixels. When this information is known, a comparison is made using the
slopes of the lines, allowing the field number of the hit to be determined. A single, double
or triple hit is decided by scoring the designated colors on the scoreboard. All these
functions are collected in a graphical interface of the Matlab environment.

[G7-14]"Energy harvesting power supply for an autonomous
environmental sensor node"?%

The publication presents the design and implementation of energy harvester,
converting solar energy into electrical energy. The aim of the article is to design a power
supply for an autonomous sensor module for measuring and monitoring environmental
parameters. For the successful design of the harvester, the specifications and
consumption of the main blocks making up the sensor node have been analyzed to
predict the required amount of energy. As a result, energy harvesting power supply is
designed.

ZHensel S, Marinov MB, Sprich F, Ganev B. Image-Based Automated Hit Detection and Score
Calculation on a Steel Dartboard. 2nd Balkan Junior Conference on Lighting, Balkan Light Junior 2019;
2019, ISBN 978-172812098-0, DOI 10.1109/BLJ.2019.8883659
2Nikolov DN, Ganev BT, Rusev RP. Energy harvesting power supply for an autonomous environmental
sensor node. 28th International Scientific Conference Electronics, ET 2019; 2019, ISBN 978-172812574-
9, DOI 10.1109 /ET.2019.8878652
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[G7-15]”Algorithms for Cloud Segmentation with Ground-based
Camera Images" 25,

The publication addresses the problem of cloud detection and segmentation on
high dynamic range (HDR) sky images, as well as the calculation of the position of the
sun at any time of the year.

A method for modeling clear-sky images by calculating an intensity function is
implemented for each pixel depending on its position. This image is the basis for two
threshold-based methods for segmenting clouds from the sky. Two different algorithms
are considered for cloud detection, one based on a fixed red-blue ratio threshold and
another based on a dynamic gray scale threshold.

Both algorithms show very good results for different scenarios. The red-blue
ratio-based method excels in segmenting thicker and darker clouds, where the gray-
scale approach shows some weaknesses. For thinner, hazy clouds, the results are
reversed and the grayscale threshold outperforms the red-blue ratio method. For cloud
coverage with mixed haze fractions, the results of the two methods are comparable and
satisfactory. Extreme cases, with negligible hazy clouds or a few darker clouds further
from the sun, can be best handled with a combination of the two algorithms.

[G7-16]” Analog Front End Multiplexing for Amperometric Gas
Sensors”ze

The publication presents an approach for multiplexing commercially available
analog signal processing (AFE) modules from four-electrode amperometric gas
sensors. This approach allows easy expansion of the number of analog-to-digital
conversion channels, which is important, especially for multi-sensor air quality
monitoring systems.

Research focuses on the implementation of next-generation air pollution
monitoring systems that use state-of-the-art measurement technologies and
communication and data delivery techniques. These systems can effectively
complement traditional fixed air quality monitoring systems.

The use of multi-parameter air quality measurement systems enables a detailed
analysis of the level and localization of the main sources of pollution. These
measurement systems are important components of many real smart city projects.
Using amperometric sensors together with programmable analog signal processing
modules from amperometric sensors offers a number of advantages, such as low power
consumption, low cost, fast response, real-time measurement capability, etc.

®Hensel S, Marinov MB, Schwarz R, Ganev B. Algorithms for Cloud Segmentation with Ground-based
Camera Images. 7th Balkan Conference on Lighting, BalkanLight 2018 - Proceedings; 2018, ISBN 978-
153866730-9, DOI 10.1109/BalkanLight.2018.8546948
28Marinov MB, Nikolov GT, Ganev B. Analog Front End Multiplexing for Amperometric Gas Sensors. 9th
National Conference with International Participation, ELECTRONICA 2018; 2018, ISBN 978-153865801-
7, DOI 10.1109/ELECTRONICA. 2018.8439656

43



Bibliographic reference of the publications presented under
indicator G7

[11] Marinov MB, Ganev BT, Nikolov DN. Indoor Air Quality Assessment Using Low-
cost Commercial Off-the-Shelf Sensors. Proceedings of the 2021 6th International
Symposium on Environment-Friendly Energies and Applications, EFEA 2021; 2021,
ISBN 978-172817011-4, DOI 10.1109/EFEA49713.2021.9406260

[12] Brusev TS, Ganev BT. High-Current Buck-Boost DC-DC Converter Implemented
on PCB. 30th International Scientific Conference Electronics, ET 2021; 2021, ISBN 978-
166544518-4, DOI 10.1109/ET52713.2021.9580062

[13] Nikolova E, Ganev B, Gieva E. Wearable Intelligent Textile Suits for Telemetry
Monitoring in Pediatrics. 30th International Scientific Conference Electronics, ET 2021;
2021, ISBN 978-166544518-4, DOI 10.1109/ET52713.2021.9579896

[14] Kishkin K, Ganev B, Arnaudov D, Marinov MB. LabVIEW Based System for
Determining Energy Flows in Energy Storage Systems. 30th International Scientific
Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9579768

[15] Nikolov GT, Ganev BT, Marinov MB, Galabov VT. Comparative Analysis of Sensors
for Soil Moisture Measurement. 30th International Scientific Conference Electronics, ET
2021; 2021, ISBN 978-166544518-4, DOI 10.1109/ET52713.2021.9580162

[16] Hensel S, Marinov MB, Seigel A, Ganev B. Experimental Setup for Neural Networks
and Camera-Based Navigation of Mobile Systems. 30th International Scientific
Conference Electronics, ET 2021; 2021, ISBN 978-166544518-4, DOI
10.1109/ET52713.2021.9579521

[17] Mitrev R, Todorov T, Fursov A, Ganev B. Theoretical and experimental study of a
thermo-mechanical model of a shape memory alloy actuator considering minor
hystereses. Crystals. 2021;11(9), ISSN 20734352, DOI 10.3390/cryst11091120

[18] Ganev B, Marinov MB, Nikolov D, Ivanov A. High-resolution Particulate Matter
Monitoring and Mapping in Urban Environments. 12th National Conference with
International Participation, ELECTRONICA 2021; 2021, ISBN 978-166544061-5, DOI
10.1109/ELECTRONICA 52725.2021.9513728

[19] Ganev B, Djamiykov T, Marinov MB, Asparuhova K. Experimental Setup for
Performance Evaluation of Optical Sensors. 12th National Conference with
International Participation, ELECTRONICA 2021; 2021, ISBN 978-166544061-5, DOI
10.1109/ELECTRONICA52725 .2021.9513663

[20] Marinov MB, Djermanova N, Ganev B, Nikolov G, Janchevska E. Performance
Evaluation of Low-cost Carbon Dioxide Sensors. 27th International Scientific
Conference Electronics, ET 2018; 2018, ISBN 978-153866692-0, DOI
10.1109/ET.2018.8549621

[21] lliev IT, Ganev BT, Kanev IK. Study of the audio characteristics of mobile phones
in the context of transmission of biomedical signals converted into sound. 11th National
Conference with International Participation, ELECTRONICA 2020; 2020, ISBN 978-
172817531-7, DOI 10.1109/ ELECTRONICA50406.2020.9305147

44



[22] Nikolov D, Ganev B, Marinov MB, Nikolov N. Smart Sensor Node for Distributed
Noise Monitoring. 29th International Scientific Conference Electronics, ET 2020; 2020,
ISBN 978-172817426-6, DOI10.1109/ET50336. 2020.9238169

[23] Hensel S, Marinov MB, Sprich F, Ganev B. Image-Based Automated Hit Detection
and Score Calculation on a Steel Dartboard. 2nd Balkan Junior Conference on Lighting,
Balkan Light  Junior  2019; 2019, ISBN 978-172812098-0, DOI
10.1109/BLJ.2019.8883659

[24] Nikolov DN, Ganev BT, Rusev RP. Energy harvesting power supply for an
autonomous environmental sensor node. 28th International Scientific Conference
Electronics, ET 2019; 2019, ISBN 978-172812574-9, DOI 10.1109 /ET.2019.8878652

[25] Hensel S, Marinov MB, Schwarz R, Ganev B. Algorithms for Cloud Segmentation
with Ground-based Camera Images. 7th Balkan Conference on Lighting, BalkanLight
2018 - Proceedings; 2018, ISBN 978-153866730-9, DOI
10.1109/BalkanLight.2018.8546948

[26] Marinov MB, Nikolov GT, Ganev B. Analog Front End Multiplexing for
Amperometric Gas Sensors. 9th National Conference with International Participation,
ELECTRONICA 2018; 2018, ISBN 978-153865801-7, DOI 10.1109/ELECTRONICA

45



6.3. Brief summaries of the publications presented under
indicator "G8"

[G8-1] "Design and implementation of a lighting system based on
PoE technology"?’

Currently, Power over Ethernet(PoE) technology continues to lead among
network equipment manufacturers. The publication examines the design and
implementation of LED lighting fixtures using PoE technology for power supply. The
power of each unit can reach up to 25 W, and the levels of light emission can be
controlled individually, via UDP protocol, or work in the mode of automatic maintenance
of set the brightness. The absence of a power adapter and cable make installation and
modification of the system much easier compared to conventional lighting systems. The
possibilities of combination with presence sensors and control of groups of similar
lighting fixtures can significantly increase its efficiency. The low-voltage power supply
and the built-in current limitation from the power supply unit increase safety during
installation and operation. Networks based on PoE technology allow:

» More efficient network power management;
» Providing flexible management of connected devices;
» Ability to back-up power supply during mains outages.

Widespread structural wiring makes the system particularly attractive for projects
related to the construction or modernization of intelligent lighting systems.

[G8-2] "COMPUTER CONTROLLED MEASUREMENT AMPLIFIER”?8

The publication deals with the design of a measurement amplifier with digital gain
control. The amplifier is designed to work with low-end data acquisition systems where
no amplification of input signals is provided. There is also the possibility of stand-alone
operation, with the gain factor set by switches. The main parameters of the designed
amplifier are:

Gain: Programmable between 1 and 8000 in 16 steps.

Output voltage amplitude +10V.

Offset adjustment —10V + 10V.

Gain selectable with external voltages with TTL levels.

Possibility to adjust the offset with a potentiometer or with an external
voltage with a range of 0 to 5 V.

CMRR>80dB at unity gain.

YV VVVVY

2’Ganev, B. "Design and implementation of a lighting system based on PoE technology", National
conference with international participation "ELECTRONICS 2016", Sofia, p.130 + 133 May 12-13, 2016,
ISSN1313-3985.
28Ganev, B. "COMPUTER CONTROLLED MEASUREMENT AMPLIFIER", National conference with
international participation "ELECTRONICS 2014", p.147 + 151, Sofia, May, 2014, ISSN1313-3985.
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[G8-3] "Alternating Current-Driven Strain-Gage Bridge Amplifier
System for Brushless Motors Torque Measurement"2°

The publication discusses the implementation of an AC measuring bridge for
torque measurement in brushless motor testing. The amplifier is realized on the basis
of AD630 integrated circuit(IC). The measurement system is controlled in LabVIEW
programming environment by a high-resolution data acquisition (DAQ) system. In
addition, the angular velocity of the mechanical shaft is also measured in the test bench,
as well as data of the electrical power output of the motor. Torque measurement and
control are essential for brushless motor manufacturing companies. Only by measuring
they can ensure the quality, safety and repeatability of their products.

[G8-4] "Virtual Programmable Signal Generator”30

The publication describes the implementation of a virtual signal generator based
on the AD9834 IC. The method for direct digital synthesis (DDS - direct digital synthesis)
is used, which overcomes the disadvantages of instability of the amplitude and
nonlinearity of the output signal in classical generator schemes. The prototype consists
of one integrated circuit AD9834 and the minimum number of passive elements
necessary for its operation. The aim is to demonstrate the possibility of constructing a
precise signal generator with small dimensions and with the smallest possible number
of components. The Digilent Electronics Explorer environment used is a set of virtual
tools needed to develop prototypes of digital and analog circuits. It is planned that parts
of the developed virtual tools will be used in laboratory exercises, when students are
introduced with basic concepts in the implementation of DDS generators.

[G8-5] "Multi-sensor System for Monitoring in Agriculture 31

The publication presents implementation of a system for monitoring some basic
environmental parameters, necessary for precise analysis in plant cultivation. The
parameters that are monitored are: air temperature at three different heights, relative
air humidity at three different heights, soil temperature and humidity at two more points
located at different depths. The system was implemented in an orchard in Southwestern
Bulgaria. Each sensor node has an autonomous power supply consisting of a solar
panel, a battery and a dc-dc converter, which together with the microcontroller and other
electronic components are housed in a waterproof box. The system is a modular type
and different sensors could easily be added to it, according to the specific monitoring
needs. The developed system practically builds on the sensor node described in

°NJ Djermanova, MB Marinov, BT Ganev, Alternating Current-Driven Strain-Gage Bridge Amplifier
System for Brushless Motors Torque Measurement, Annual Journal of Electronics, V. 9, 2015, ISSN
1314-0078, p. 159 — 162.
30B, Mihailov, B. Ganev, P. Yakimov, Virtual Programmable Signal Generator, Il National Youth
Conference with the participation of established scientists - "Engineering Infrastructure and Competitive
Business", SOZOPOL 2021, ISBN 978-619-167-479-4. p.81 + 90.
31Borislav Ganev, Hristo Hristov, Lyubomir Laskov, Alexander Popov, Marin Marinov, “ Multi-sensor
System for Monitoring in Agriculture ” 2022 13th National Conference with International Participation
(ELECTRONICA), in press
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publication G7-14. Based on the experience gained from publication G7-5, the saill
moisture sensor was selected and calibrated.
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6.4 List of the original contributions, carried out research
activities, and the obtained results according to the group of
indicators "B" for participation in a competition for the academic
position of "associate professor" in the scientific specialty "Methods,
converters and devices for measuring and control of physical,
chemical and biological quantities", professional heading 5.2
"Electrical engineering, electronics and automation"

The research and presented results can be systematized in the following topical
areas:

Scientific and applied contribution

. Design and implementation of sensor systems for recording,
processing and transmission of ECG signals. [ B-1, B-2]

Papers B-1 and B-2 show solutions for measuring and processing of ECG
signals with modern hardware and software tools.

Paper B-1, implements an innovative time-domain signal acquisition and
processing solution, with the LabVIEW graphical programming environment, which
enables the efficient determination of heart rate variability.

Paper B-2, presents an innovative hardware solution for transmitting ECG
signals.

Scientific and applied contribution

. Design, development and realization of sensor systems for
determining the quality of movement of mechanical
structures. [ B-3, B-4 ]

Papers B-3 and B-4, present design and realizations of an intelligent sensor
module for assessing the technical condition of elevator systems and determining basic
parameters for movement quality according to the ISO 18737-1 standard.

Scientific and applied contribution

« Research, characterization and verification of sensors and
sensor systems for determining air quality. [ B-8, B-9, B-10 ]

Paper B-8 investigates the noise parameters of carbon dioxide and atmospheric
pressure sensors. The Allan Variation (AV) method was used. It is shown, that the
method is applicable for efficient noise analysis.

Paper B-9 examines the feasibility of using low-cost sensors designed to
measure particulate matter levels significantly above the normal concentration in air.

Paper B-10 investigates the noise parameters and characterizes 4 types of
atmospheric pressure sensors. Their main noise parameters are determined.
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Applied contribution

. Investigation, optimization and verification of sensor
systems for recording, processing and transmission of ECG
signals. [ B-1, B-2]

Papers B-1 and B-2 discuss practical solutions for acquisition and processing of

ECG signals with modern hardware and software tools.

Paper B-1 shows the implementation of a system for capturing and processing
ECG signals.

Paper B-2 shows the implementation of an innovative hardware solution for
transmitting ECG signals.

Applied contribution

« Module for remote learning of students for measuring
parameters of solar panels has been implemented. [ B-6 ]

Paper B-6 presents the design and implementation of a remote laboratory
exercise for the characterization of photovoltaic cells. An advantage of the implemented
remote platform is the possibility to use it as a remote LabVIEW-based laboratory
exercise allowing for remote training and work.
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6.5 List of the original contributions, carried out research
activities and the results obtained, according to indicators of group
"G" for participation in a competition for the academic position of
"associate professor"” in the scientific specialty "Methods, converters
and devices for measuring and control of physical, chemical and
biological quantities", professional heading 5.2 "Electrical
engineering, electronics and automation”

The presented research and results can be systematized in the following topical
areas:

Scientific and applied contribution

« Design of experimental setups for sensor systems and
propagation medium to enable analysis, characterization,
evaluation and design. [G7-1, G7-5, G7-8, G7-9, G7-10, G7-11]

Paper G7-1 investigates, analyzes and evaluates sensors for determining indoor
air quality and carbon dioxide concentration. As a result of the research, it was found
that some low-budget sensors are suitable for monitoring and controlling the
microclimate in buildings.

Paper G7-5 investigated analysis, characterization and calibration of sensors for
soil moisture monitoring. The analysis of the sensors shows that a mandatory
calibration is required before their use.

Paper G7-8 proposes an approach for investigation, analysis and evaluation of
the spatio-temporal distribution of three standard types of PM and documentation of the
measured concentrations using dynamically updated heatmaps.

Paper G7-9 presents a system for the study and characterization of different
types of optical sensors or different light sources.

Paper G7-10 analyses and evaluates the noise parameters of NDIR sensors for
carbon dioxide monitoring. Trough a calibration procedure, errors are reduced in the
order of 1%.

Paper G7-11 analyses and characterizes the acoustic characteristics of 5 GSM
devices. Based on the experimental results, a biological signal transmission approach
using a mobile phone is demonstrated.

Scientific and applied contribution

« Development of methods and systems for automated
recognition of objects and events, used in computer vision.
[G7-6, G7-13, G7-15]

Paper G7-6 describes a method for detection of a visual marker of up to 5 m
distance. The method is based on creating a database for training neural networks for
computer vision. It is based on image transformation using a homography matrix.

Paper G7-13 proposes a system for automatic recognition of a hit detection and
the result calculation in a game of darts. The system uses a standard web camera and
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an algorithm to determine and calculate the result, which was implemented in the
Matlab programming environment.

Paper G7-15 proposes a method for obtaining an image without spatial
distortions of a predetermined part of the field of view of a wide- angle optical-electronic
system. The method consists of successive conversion of the images from optical
systems of the "fish-eye" type to the canonical form of the spherical panorama.

Scientific and applied contribution

. Investigation, characterization and analysis of shape memory
alloys. [G7-7]

Paper G7-7 investigates theoretically and experimentally, an actuator made of
shape memory alloy wire. The obtained results increase the accuracy of modeling in
pulse-width modulation control.

Applied contribution

. Development and implementation of systems for measu-
rement of signal parameters, processing and synthesis. [G7-
3, G7-12, G7-16, G8-1, G8-2, G8-3, G8-4, G8-5]

Paper G7-3 presents the development of a sensor system for capturing ECG
signals, which can be embedded in clothing.

Paper G7-12 presents design and implementation of an intelligent sensor node
for measuring and monitoring noise pollution. Based on the measurements from the
sensor node, actions can be taken to reduce the risk of high exposure from noise
exposure.

Paper G7-16 shows a development for multiplexing analog modules in the
processing of signals taken from four- electrode amperometric sensors.

Paper G8-1 presents the design and implementation of a PoE-based lighting.
The available widespread structural wiring makes the system extremely suitable for
projects related to the construction or modernization of intelligent lighting systems.

Paper G8-2 designs and implements an instrumentation amplifier with digital
gain control.

Paper G8-3 presents implementation of an alternating current measuring bridge
for measuring the torque of a brushless motor. In addition, the angular velocity of the
mechanical shaft and the electrical power of the motor are measured.

Paper G8-4 realizes a virtual signal generator using the AD9834 integrated
circuit.

Paper G8-5 presents implementation of a system for remote monitoring of basic
environmental parameters necessary for precise analysis during plant cultivation.
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Applied contribution

. Design and implementation of power supply devices and
tools for their analysis. [G7-2, G7-4, G7-14, G8-5]

Paper G7-2 shows an implementation of a power supply DC-DC converter with
a high current output. Its efficiency was investigated at two different output currents.

Paper G7-4 proposes the use of a virtual tool determining energy flows during
charging of an energy storage system.

Paper G7-14 proposes an algorithm for calculating energy harvesting power
supply, based on solar energy. The algorithm was used to create an energy harvesting
power supply, to enable operation of the sensor system described in article G8-5.

Paper G8-5show the realization of the energy harvesting power supply,
according to the algorithm from article G7-14.

Applied contribution

. Development and implementation of a programmable signal-
generator in the Waveforms environment. The programmable
signal-generator is adopted for implementation in the classes
of the students of "Electronics" and "Automotive electronics"
majors in the discipline " Schematic engineering for pulse
and mixed signals" [G8-4]
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