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Hayunu nyoaunkauuu
B.4 XaOuauraumoHeH Tpyn

Hayunure pesynrati ca B oOmacTta Ha METPONOTHUSTA M METPOJIOTHUYHOTO OCHTypsIBaHE.
Pa3zpaboTenn ca mMaTeMaTHYHU MOZENH OIMCBAIIM MPOLECUTE NPU KaauOpupaHe Ha KaTIuOpUpaiiu
BEpHUTHY U KaauOpHupaHe Ha JICHTOBU BE3HHM C MTOMOINTA Ha KanuOpupamu Bepurd. HanpaBeHa e oneHka
Ha ()aKTOPUTE BIIMSCIIM BbPXY BCSKAa CThIKA OT IPOICAYPUTE MO KaauOpupaHe Ha KaJIMOpUpaiu
BEPUTH U KaJMOpHUpaHe Ha JICHTOBM BE3HM C IMOMOINTA Ha KaJmOpupaiu Bepurd. Paspaborenu ca
OFO/KETH Ha HEOTIPEIENICHOCT 3a BCAKA CTHIIKA M Ca MPEICTABEHN METOINTE 32 MOJy4YaBaHe Ha YHCIICHU
CTOMHOCTH 3a BCSIKa HeompeaeneHocT. Pa3paboreHm ca METOAWKH, JETAMIHO —OIHCBAIIA
MOCJIEZIOBATETHOCTTA OT JCUCTBUS TPU TPOIEIypUTE MO0 KaTMOpUpaHe Ha KaTuOpUpamld BEpUTH U
KamuOpupaHe Ha JICHTOBH BE3HHU C IOMOIITA HA KAJIIMOPUPAIU BEPHUTH, C BH3MOXKHOCT 32 JUPEKTHO
BHEJIpsIBaHE B JICHHOCTHUTE Ha KaTMOpUpaIiy 1ad0opaTopuu.

I'7.1 B. Dzhudzhev, R. Deliyski, A. Pandelova, “Influence of Environment Conditions on the Infra-Red
Object Detection Sensor FC-517, 34th International Scientific Symposium Metrology and Metrology
Assurance 2024, MMA 2024, https://doi.org/10.1109/MMA62616.2024.10817663, 2024

Pe3stome — B Hacrosimara crartusi € IPEJACTAaBEH AHAIN3 Ha BIMSHHUETO Ha YCJIOBHATA Ha
OKOJIHATa cpelia BEpXY MH(padepBeHus: CeH30p 3a oTKkpuBaHe Ha obexktn FC-51, yacT ot cepusita MH-
B. Cen3opsT € TecTBaH NpH pa3anuyHa KOHIEHTPALMs HA MPax0oBU YacTHIM BbB Bb3yXa B JUara3oHa
8900 mg/m®> u mpu NOCTOSIHHA HMHTEH3MBHOCT Ha OCBETJIEHHETO, Karo pe3yATaTHUTe MOKa3BaT
MOCTOSIHHH CTOHMHOCTH HAa OTKpWBaHEe Ha OOEKTH. JOMBIHWTETHM EKCIEPHUMEHTH HpPH IMOCTOSHHA
KOHIIEHTpAIXs Ha Mpax, MPOMEHJIMBA MTOCOKA Ha CBETIIMHATA U JINTICA Ha MPENSATCTBHE MOKa3BaT, ue IR
CEH30pPBT IMOTPENIHO OTYUTA HAIMYUE Ha OOEKT B 3aBHCHMOCT OT MHTEH3WBHOCTTA HAa CBETIIMHATA.
OTKpHBaHETO CHIIO 3aBHCH OT OPHEHTAIMATA Ha CBeTINHATa. M3xoguusT curHan Ha cenzopa FC-51 e
MoJIenpaH upe3 OMHapHa JIOTHCTUYHA PErpecusl.

IIpunocu



» EKCIepMMEHTAIHO € aHaJM3MPaHO BIMSHUETO HAa KOHIICHTpALUATa HA TPAXOBH YAaCTHUIH B
LIIMPOK JWana3oH BbpXy paborara Ha umH(padepBeHus: censop FC-51, xato e ycTaHOBEHO
OTCHCTBUE HA CTATUCTHYECKH 3HAUMMO BIIMSTHUE BbPXY AUCTAHLUATA HA JCTECKIIUS.

I'7.2 A. Pandelova, N. Stoyanov, B. Dzhudzhev, “Determination of Limit of Detection in
Electrochemical Biosensors”, 2023 11th International Scientific Conference on Computer Science,
COMSCI 2023 - Proceedings, 10.1109/COMSCI59259.2023.10315871, 2023

Pestome — EnuH OT BaXHUTE MapaMeTpH, ONpEesIIIH KadeCTBOTO HA €IEKTPOXMMHYHHS
OouoceHsop, ¢ rpanunara Ha orkpuBane (LOD). [ledununms Ha TO3M mapaMeTbp € JajcHa OT
MexnyHaponHus cbto3 1o uucta u npuiokHa xumust (IUPAC). M3BecTHH ca pa3iMyHU MOIXOIH 32
n3uncnsBane Ha LOD mpu pa3nuuHu THIOBE OMOCEH30PH, BCEKM OT KOMTO MMa CBOUTE NPEAMMCTBA,
HeIoCTaTblld M orpaHnueHus. OCHOBHO ce TpuiaraT TpU MeToia 3a omnpenensHe Ha LOD ot
eKCIICpIMEHTAHN JaHHH — 4Ype3 CTaHAApTHOTO OTKJIOHEHWE IPH HUCKH KOHIEHTPALUH, 4pe3
KannOpanMoHHA KpUBa M Ype3 pasJeMTeNIHaTa CIIOCOOHOCT Ha M3MepBaTelHus ypen. MeTonbT Ha
KannOpanoHHAaTa KpHBa € N3M0I3BaH 3a onpeaernsiHe Ha LOD npu amnepoMeTpiudHH eJIeKTPOXHMUYHH
OnoceH30pH. 3a M3BBPIIBAHE HA W3YMCICHUATA Ca M3IOJI3BAHHU €KCIIEPUMEHTAIHN JaHHU OT PEasHO
pa3pabOTeHH ENEKTPOXUMUYHN OMOCEH30pM — Ha OCHOBaTa Ha pAacTUTENHA ThKaH U Ha CH3MMH.
[Nony4enuTe croitHocTH 3a uyBcTBUTENHOCT U LOD ca choTBeTHO b = 2.97 mM/mgO./1, SLOD = 0.206
mM 3a OMOCEeH30p Ha OCHOBaTa Ha pacTuTenHa ThbkaH U b = 3.1 mM/mgO-/l, SLOD = 0.176 mM 3a
CH3UMHO-0a3upaH OnoceH30p. MeToabT Ha KaauOpalMoHHATa KPHBa MOXKE Ja Oblie M3IOJI3BaH KAaToO
MOJIe3eH MHCTPYMEHT 32 MpeIBapUTENIeH OPUCHTHPOBHYEH Ka4eCTBEH aHAIN3 HAa aMIIEPOMETPUYCH
EIEKTPOXMMHIYEH OMOCEH30p.

IIpunocu

» AHanu3upaHa U eKCIIEPUMEHTAIHO OLICHEHA € MPUJIOKUMOCTTA Ha ChIIECTBYBAILIUTE MTOIXOIU
3a ompeneisHe Ha rpanuiiata Ha aereknus (LOD) mpu eleKTpOXMMUYHH aMIIEpPOMETPHYHU
OMOCEH30pH, KaTO B YCJOBUATA HA JIUIICA HA YTBBPJCHA €IMHHA METOMOJOTHUS € U3CIICABAHO
MIpUJIaraHeTo Ha MeTona 3a ompexaensHe Ha LOD oT xanuOpanroHHa KpUBa, MPEAJIOKEH OT
Loock u Wentzell. YcranoBeHo e, ye usunciienure croiHoctd Ha LOD HaaBuiaBaT mojHara
rpaHWIa Ha H3MEPBATEeIHUS TUaNa30H Ha OMOCEH30Pa, KaTo CHIIEBPEMEHHO € TIOTBBP/ICHO, Ye
MUHUMAITHO U3MEPUMUTE KOHIIEHTPAIIUH MOTaT J1a Ob/aT Mmo-HuCKH oT n3uucieHust LOD, koeTo
pa3KpuBa OrpaHWYeHaTa WHTEpHpeTaTuBHA cTOHHOCT Ha LOD karo aOcoifOTHa TpaHWIla Ha
M3MEPBaHE MPH EICKTPOXUMUIHU OMOCEH30PH.

I'7.3 B. Dzhudzhev, B. Velev, V. Kamenov, “Non - destructive Analysis of FerromagneticMaterials by
Means of Barkhausen Effect Methods”, XXXII International Scientific Symposium Metrology and
Metrology Assurance 2022, DOI 10.1109/MMAS55579.2022.9993312, 2022

Pe3tome — B crarusara ca npeactaBeHd JBa CbBPEMEHHHM METO/A, OCHOBAHM Ha e(eKTa Ha
BapxkayseH, U3M0I3BaHu 3a U3CIeIBaHE HA 00pa3Ly OT KOHCTPYKLIMOHHH CTOMAaHU ¥ aMOpP(HH CIUIaBH.
ITo-KOHKpPETHO, pa3IIeaHUTE B U3CIEIBAHETO METOM Ca METOABT Ha MAarHUTHHUS IIyM U METOABT Ha
MarHUTOaKycTHYHaTa emucHs. [IpoydBa ce BIMSHHETO HA CTPYKTypara Ha CTOMAaHUTE W aMOp(pHHTE
CIUTaBH BbPXY YHCJICHHWTE XapaKTePUCTUKHA HA MArHUTHHA IIyM (Hampe)keHHEe HAa MarHUTHUS IIyM),
KaKTO W BbPXY XapaKTePUCTUKUTE HA MarHUTOAKYCTHYHATa EMUCHS (CPEIHOKBAIPATUIHO HAIPEKEHNE
Ha aKycTuuHara emucus). OuepraHa € Bb3MOXHOCTTA 3a NPWIOKECHNE Ha Te3W XapaKTEPUCTHKH, KaTo
T€ MOrar Ja ce WH3MOJ3BaT IpW H3BbPLIBaHE Ha cHeur(uUeH Hepas3pyllaBall KOHTPOJI Ha
KOHCTPYKIIMOHHM CTOMaHU ¥ amopdHu cruiaBu. JloKa3aHO €, ye CHUTHaJMTE Ha HANpPEKEHUETO Ha



MAarHuTHugd IIyM W Ha MArouTOaKyCTUYHATA CMHUCHUA 3aBHUCAT OT Mama6a Ha CTpPYKTypara Ha
H3CJICABAHUTC KOHCTPYKIIMOHHU CTOMAaHU 1 aMOp(I)HI/I CIIJIaBH.

Ipunocu

> EkcriepuMeHTamHO € M3CieiBaHa 3aBHCUMOCTTA HAa XapaKTEPUCTUKUTE Ha MAarHUTHHS IIyM U
MarHMTOAKyCTHYHATa €MHCHs, WHAyIupaHu or edekra Ha Barkhausen, ot cTpykTypHOTO
CBCTOSIHHE Ha KOHCTPYKIMOHHU CTOMaHU U amopduu Fe-0a3upanu cruiaBu. YCTaHOBEHO €, ue
CUTHAJINTE MATHUTHUS IIYM U MarHUTOAKyCTUYHATa EMUCHS Ca YyBCTBUTEIHH KbM BBTPEIIHH
HaNpeKeHHUs W TUIacTUYHA AedopManuns Ha CTOMaHaTa, KakKTO U KbM CTPYKTYPHHU Ae(eKTH B
amMop(QHHUTE CIUIaBH, KaTO HaJMYMe HA KPUCTAITHU 3bPHA, TOPH U Auciokanuu. [loTBbpaeHH ca
(dyHAaMEHTaIHH Pa3Iniys B TOBEJCHUETO HA MATHUTHHUS LIYM M MAarHUTOAKYCTHYHATA EMHCHS,
BBIIPEKN 00N UM (pU3MYCH MPOU3XOM, CBbP3aH ¢ HEOOPAaTUMOTO ABIKEHHE HA IOMEHHHUTE
TPaHUIM, W € HAONIONaBaHO CHEHU(UIHO YECTOTHO-3aBHCUMO EKCTPEMAaHO MOBEICHHE Ha
MarHUTHHS IIyM TIPU OIPENENICHH YCIOBHS, BEPOATHO CBBP3AHO C BHTPEIIHOTO TPUCHE U
XMMHYHHS ChCTAB HA CIUIABHTE.

I'7.4 B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Functional Generator Software Optimization Through
Virtual Instruments”, 2021 XXXI International Scientific Symposium Metrology and Metrology
Assurance (MMA), DDOI: 10.1109/MMAS52675.2021.9610942, 2021

Pe3tome — B T03u nokian e mpeacrtaBeHa codTyepHa ONTHMHU3ALM HAa (QyHKIMOHAJIHMS
reaeparop GW Instek AFG-2005 upe3 nobaBsiHe Ha (PyHKIMOHAITHOCT, TTO3BOJISABAIIA YIIPABJICHUE Ha
cucTeMa 3a Bb3leHcTBHE Ha BuOpauuu. [eHeparopbT ce ynpasisaBa MOCPEICTBOM co(TyepHara cpena
LabVIEW. Omnucann ca Bb3HHMKHAIHTE MO BpeMe Ha ONTHUMH3AIMATA 3aTPYJHEHHS W HadWHUTE 3a
TAXHOTO pellaBaHe.

IIpunocu

» PaspaboteHa e onTiuMu3aiis Ha codryepa 3a pyHnkinuonanen reaeparop GW Instek AFG-2005
Yype3 WHTErpHpaHe Ha BHUPTYaIHH WHCTpyMeHTH B cpemata LabVIEW, koeto mo3BomsBa
MPELUU3HO yNpaBieHUE HA CHCTEMa 3a TeHepHpaHe Ha BHOpaLuHd. YCTAaHOBEHH U PELICHH ca
KIIOUOBH TIPOOJIEMH TP YIOpaBiIeHHE Ha aMIUIMTy[aTa M 4YecToTara Ha CHTHAJNTE,
BKJIIOUUTEIHO CHHXPOHM3aLUATa Ha IapaMeTpuTe C BPEMETO 3a peaklys Ha IeHeparopa.
Pa3zpaborenu ca BUpTyaJHHM MHCTPYMEHTU 33 Cb3JaBaHE HAa Sweep LMKIU C PEryjlupyeMu
TpaHuIM, Opoil OKTaBM W HAlpaBIEHHE HAa YECTOTHMS IPEXOH, KaTo EeKCIIEPHUMEHTAJHO €
MOTBbP/IEHA TOYHOCTTA HAa TEHEPUPAHUTE CUTHAJIM CHPSMO 33/1aJICHUTE [TapaMeTpH.

I'7.5 B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Development and Research of a Capacitive Transducer
for Angular Displacement Measurement”, 2021 XXXI International Scientific Symposium Metrology
and Metrology Assurance MMA) DOI: 10.1109/MMAS52675.2021.9610969, 2021

Pe3rome — B noxmana ca mpeacTaBeHM METOAMKATA M TPYIHOCTUTE TpU pa3pabOTBaHETO Ha
KaallUTUBEH IpeoOpa3yBaresl 3a M3MEpBaHE Ha bIIOBO IpeMecTBaHe. llpencraBenu ca
eKCIIepIMEHTATHU M3CIIeABaHMs Ha pa3paboTeHns mpeoOpasyBarell, KaTo M3MEPBAaHETO Ha KaraluTeTa
€ U3BBPIIEHO IO [JBa HE3aBHCMMH MeToAa. VI3BeneHM ca MareMaTM4ecKH MOJENH, ONHCBAaIlH
3aBUCHMOCTTA MEXy CTOMHOCTTA Ha KalaluTeTa, IUIONITa Ha MIPUITOKPUBAHE U Pa3CTOSHUETO MEXKITY
€JIEKTPOUTE.

IIpunocu



> Pa3pa60TeH € KallaluTHBCH npeo6pa3yBaTen 3a BIJIOBO OTKIOHCHUC C CAHOBPCMCHHO
HU3MCHCHUC Ha PpPa3CTOAHUCTO W TMPUIIOKPUBAHCTO Ha CJICKTPOAUTC, BalWAWpPAH YPE3
CKCIICPUMCHTAJIHAU HW3MEPBAHUA W MATCMATUYCCKU MOACIIHM, MMOAXOAAII 3a J'Ia60paT0pH0
06y‘lCHI/Ie I10 HECJICKTPUUCCKH U3MCPBAHUA.

I'7.6 B. Dzhudzhev, J. Afzali, A. Pandelova, N. Stoyanov, “Virtual Measurement System for
Simultaneous Recording of the Temperature Change from Multiple Transducers”, 2020 XXX
International ~Scientific Symposium Metrology and Metrology Assurance (MMA), DDOI:
10.1109/MMA49863.2020.9254232, 2020

Pe3rome — B crarusra ca MMpeACTAaBCHU XapAycpHaTa U CO(I)TyepHaTa qacCcT Ha pa3pa60TeHaTa
BUpPTYyaJiHa U3MCPBATCIIHA CUCTCMA 3a aBTOMATUYHO PETUCTPHUPAHC HA IPOMCHUTC B TEMIIE€parypara oT
MHOXXCCTBO Hpeo6pa3yBaTeJn/L Ilokazan e AJOPUTBMBT Ha pa6OTHI/I$[ nmpoucc Ha BHUpPTyaliHara
HU3MEpBATCiIHa CUCTEMA.

IIpunocu

> Pa3pa60TeHa € BUPTyajiHa U3MEPBATCJIHA CUCTCMA 3a ABTOMATUYHO U CJHOBPEMCHHO
3allMCBAHC HAa TEMIICpATYPHU IPOMCHU OT MHOXKXCCTBO TepMOHBOﬁKH, ocurypsBaiia
MHUHHMAJIHA Y0BCHIKA HaMcCa, HaMalIIBAHC Ha I'PCIIKUTC W BB3MOKHOCT 3a JICCHA
aganTtanus 3a pa3jiidHUu [MPUITTOKCHUA.

I'7.7 B. Dzhudzhev, B. Velev, M. Zlatkov, P. Kostadinov, “Study on the Structure and Composition of
new Ferromagnetic Materials with an Automated System for Complex Non-destructive Testing”, 2020
XXX International Scientific ymposium Metrology and Metrology Assurance (MMA), DDOI: 10.1109/
MMA49863.2020.9254265, 2020

Pe3rome — B crarusTa ca IpeAcTaBeHN pE3YNTATUTE OT U3CIEABAHE HA CTPYKTypaTa v ChCTaBa
Ha HOBM ()EpOMAarHUTHH Marepuald, H3BBPLICHO C aBTOMATH3MpaHAa CHCTEMa 3a KOMIUIEKCEH
Hepa3pyliaBalll KOHTPOJI Ha CTPYKTypaTa U MEXaHHYHHUTE CBOMCTBA Ha 00pa3Ly M U3AEIHS OT METAIHU
Marepuanu MULTITEST. T4 ce cbcTOM OT HAKOJIKO MOAYJIHH yCTPOWCTBA, KOUTO U3MEPBAT €AHH MU
JIBa Hepa3pymaBany HHPOPMAIIMOHHH MapaMeThpa, 0a3upaHu Ha METOH ¢ pa3iniHa (pU3uYHa OCHOBA
(MarHUTHH, YNTPa3BYKOBH W TepPMOEJIEKTpu4HH). [IpencraBeHu ca TpuW ONTUMHU3UPAHU MOIYIHHU
ycrpoiictBa Ha cucremara: MULTITEST-MCO10 3a u3cneaBane Ha (hepoOMarHUTHH MaTepuaid upe3
METOAMTE 3a U3MEPBaHE HA MAarHUTEH IIyM W MarHUTOaKycTuyHa emucus Ha bapkaysen, MULTITEST-
CDO010 3a m3cnenBaHe Ha MaTepuad 4pe3 METOAUTE 32 U3MEpPBaHE HAa CKOPOCTTA M 3aTMXBAaHETO Ha
yarpassyka 1 MULTITEST-TEOIO 3a u3mepBaHe Ha TEpMOEIEKTPOIBIKEIIATa CHIAa B METAHU
Marepuai. [IpeacraBenn ca OCHOBHUTE MOJXOAU 32 ONTHMHU3AIMS Ha aBTOMaTH3HpaHaTa 00paboTKa Ha
JaHHU OT W3MEpBaHE/M3IUTBaHE M 32 HACTPOMKAa Ha MOAYJHHTE NPHOOPH 4Ype3 NpWiIaraHe Ha
rpaduunara nporpamua cpena LabVIEW. [TokazaHa e Bb3MOXXHOCTTA 32 MpHJIaraHe Ha Te3W METOIH 32
KOMIUIEKCEH HepaspyllaBall] KOHTPOJ Ha CTPYKTypara M ChCTaBa Ha 00pasld OT CHHTEPOBaHU
MaTepuany 3a MOCTOSHHU MarHuTH, 00pasiy OT aMop(HHU CIIaBH M 00pas3ly OT aKTHBHU KaTOIHH
MaTepHaJy 3a MPUIOKEHHUE B €IEKTPHUUSCKH U XUOPUIHHU eIeKTpruiecKu peBo3nu cpezactsa (EV/HEV).
JlokazaHo e, ue Hepa3pyliaBaluTe HHPOPMAIMOHHU TapaMeTpH — HalpeXeHUEe Ha MarHUTHUS IIyM U
HaIpeXeHNe Ha MarHUTOaKyCTUYHATA EMHCHS — 3aBHCAT OT CTPYKTypaTa U ChbCTaBa Ha M3CIICABAHNUTE
amMop(QHHU CIJIaBH U KaTOAHU MaTepuallv, a Hepa3pylaBaluiure HHPpOpManOHHU TapaMeTpu CKOPOCT U
3aTUXBAaHE Ha YATpa3Byka B KOHTPOJIMPAHHMA MaTephall 3aBUCAT OT CTPYKTypaTa M CbCTaBa Ha
HEoANMOBHTE MarHUTU. HepazpymaBamustT nHpopMaoHeH MapaMeTbp Ha METo/a 3a U3MepBaHe Ha
TEPMOEJIEKTPOJBIIKEIIaTa CHUiTa — TEPMOETIEKTPUYHOTO HANPEKEHHEe — MOXKE J]a Ce M3IMO0JI3Ba KaTo



AOI'BJIHUTCIICH MapaMCThp B MHOI'O ClIydYanl Ha KOMIUICKCCH HEpa3pylliaBalll KOHTPOJ, HAIPpHUMCP IIpHU
aMOpq)HI/I CIIaBU U IMOCTOSIHHHW MarHuTu.

Ipunocu

» TlpencraBeHy ca Kopeianud MEXay Hepa3pylInMuTe HHYOPMAIIMOHHH MapaMeTpy (MarHUTeH
[IyM, MarHUTOAKyCTHYHA €MHCHS, CKOPOCT U 3aTUXBAHE Ha YIATPa3BYK, TEPMOECIECKTPUUECKO
HalpeXXeHne) W CTPYKTypara M ChCTaBa Ha MarepuajnTe, KOETO TO3BOJSIBA HAIEKIHO
rpynupaHe ¥ KOHTPOJ Ha KaueCTBOTO 6e3 pa3pylaBaHe Ha MpoouTe.

» Paspaborena u ontumusupaHa ¢ aBromarmsupana cuctema MULTITEST 3a kommiekcHO
pa3pyLUUTETHO W HEPA3pYyLIUTEIHO TECTBAHE Ha CTPYKTypara, CbCTaBa M MEXAHUYHUTE
CBOWCTBa Ha HOBU ()ePOMATHUTHU MaTEPHAIIH.

I'7.8 B. Georgiev, N. Gladichev, A. Pandelova, B. Dzhudzhev, J. Afzali, N. Stoyanov, “Study of a Panel
of Recyclable Materials to Improve Energy Efficiency During the Winter Season”, 2020 XXX
International ~Scientific Symposium Metrology and Metrology Assurance (MMA), DDOI:
10.1109/MMA49863.2020.9254240, 2020

Pe3tome — B Tasu cratus ca pa3paOOTeHH M HM3CIEIBAaHH [[Ba TaHENa OT PEUUKIHPYeMHU
MaTepuaJId, Karo €IUHUAT IaHEJI € IMOKPUT C IUIEKCUITac, a Apyrusar — c Jjema Ha Dpenen.
Temneparypara € u3mMmepBaHa ¢ TepMoABOiKkH Tull K. B mpoabkeHue Ha HAKOJIKO MOCIEI0BATENHU IHU
Ca U3BBPILBAHM WM3MEPBaHUA IMpPHU paziMyHa UHTEH3UBHOCT Ha CIIbHYEBOTO rpeeHe. [lokaszaHo e, ue
M3MI0J3BaHETO Ha Jema Ha DpeHen 3a HarpsBaHE HA Bb3AyXa B MOATOTBEHHUS IMAHEN ChC CIIbHYEBA
eHeprus He € e(PeKTHUBHO.

Ipunocu

»> PazpaboTeHH W eKCHEpUMEHTAIIHO HW3CICABaHU ca JBa BUAA TaHENU OT PEHUKIHPYEMH
MarepHaiy 3a MooOpsiBaHe HA eHepruiiHata e(peKTHBHOCT Npe3 3UMHHUS Ce30H — CIHH C
mokputue ot Plexiglas u npyr ¢ Fresnel nema. [Tokazano e, ye manensT ¢ Plexiglas 3agppika
no-n1o0pe TOIUIMHATA W TIOBHMIIABAa TEMIIepaTypara Ha Bb3AyXa BBTPE B AIyMHUHHUEBHTE
UIHHAPH, Tokato Fresnel semiara He ocurypsiBa epeKTHBHO HarpsiBaHe.

I.8.1 T.Spasov, B. Dzhudzhev, “Mobile Station for Collecting Measurement Information”, XXXIII
International Scientific Symposium Metrology and Metrology Assurance 2023, ISSN 2603-3194, 2023

Pestome — B Ta3sum cratus e mpencraBeHa paspaboTeHa MoOWIHA IuiaTdopma ¢
MHUKpOKOHTposiep Arduino 3a HabJIrOIeHHE HA TapaMeTPUTE Ha Bb3lyXa B paboTHa cpea (Temreparypa
W OTHOCHTENIHA BIaxkHOCT). CucTeMara e OpraHu3upaHa 1Mo TakbB HA4MH, Y€ € Bh3MOXKHA paboTa B
peaHo BpeMe C TUCTaHIIMOHHO YIPaBJICHHE U JUCTAHIIMOHHO MMOJyYaBaHe Ha H3MEPBATEIHNTE JAHHH.
Mob6uiHara iaropMa MOXKE J1a Ce M3IO0J3Ba 3a W3MEPBaHE HAa TeMIleparypara M BIQKHOCTTAa Ha
Bb3yXa B pabOTHA cpejia B TOMELICHHsSI C BPEHU YCIOBHSI 3a XOpara.

IIpunocu

» Pazpaborena e moOmnHa Arduino-0azupana tuiarpopma 3a OEIKMYHO HM3MEpBAHE WU
MOHUTOPHHT Ha TEMIIEparypa M BIXKHOCT B TPYIHOAOCTBIIHH WMJIM ONACHU CPEAM C BHCOKa
TOYHOCT U Bb3MOXKHOCT 32 OT/AaJI€YeH KOHTPOI.




I.8.2 N. Kirilov, B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Virtual Instrument for mass measurements
with Arduino Uno”, International Scientific Symposium Metrology and Metrology Assurance 2024,
ISSN 2603-3194

Pe3stome — B crarusra e npencraBeH pa3pabOTEH BHPTyaJlieH HHCTPYMEHT 32 M3MEpBaHE Ha
Maca, usnomsBan] Arduino Uno Rev3 u codryepnara cpena LabVIEW. IlpencraBenu u aHanu3upanu
ca eKCIIEPUMEHTAIHN TECTOBE ¢ BUPTYATHUS HHCTPYMEHT.

IIpunocu

» Pa3paboTBaHe Ha JOCTBIECH W T'bBKaB BUPTyaleH HMHCTPYMEHT — HHTETPHUPAHUAT OJIOK Ha
ToBapHa kietka, ycunsaren HX711, Arduino Uno u LabVIEW mno3BonsiBa jecHo U3MepBaHe,
BHU3yaJIn3alys U 00pabOTKa Ha MAcOBU JIJaHHH.

I.8.3 A. Pandelova, S. Vladov, N. Stoyanov, B. Dzhudzhev, “System for Monitoring and Analysis of
Environmental Data”, PROCEEDINGS OF THE TECHNICAL UNIVERSITY OF SOFIA, issue 2, pp.
38, 2738-8549/DOLI: 10.47978/TUS.2022.72.02.007

Pe3tome — IloBeueto cimykutenu B oduca HSIMAT MPENCTaBa KaKBHU 3PaBOCIOBHU PHCKOBE
KpHe paboTHaTa cpenia 3a Tax. [loxappikaHeTo Ha 37paBOCIOBHA PadOTHA cpe/ia € BaXKHO, Thi KaTo TOBA
MOJKE JIa HaMaJId OTChCTBHSITA IO OOJIECT M JIa TIOAIbpKa T0OpHUs TOHYC Ha nepcoHana. Paspaborena e
cHCTeMa 3a MOHMTOPUHI M aHAJIW3 Ha JAHHU 33 OKOJIHATA CpPe/ia, KOSTO BKJIFOYBA CEH30p 3a MPAaxOBU
YaCTHIM, CCH30p 3a OCBETCHOCT M TeMmeparypeH cen3op. Cucremara ce ChbCTOM OT TPU OCHOBHH
MOJTyJia: CEH30pHA YacT ¢ TPU Pa3JIUYHU CEH30pa, KOMyHUKalMoHHa miardgopma Arduino Nano u yeb
CBHpPBBD 32 KOMYHHKAIUS, MPH KOATO CE M3MOJI3Ba ONepanuoHHa cucteMa Linux. Hanpasenum ca
HeoOXOAMMHTE HACTPOWKH 3a UeTEHE Ha JJAaHHU OT CEH30pHTE, Mpeodpa3yBaHeTo MM B IudpoBa (popma,
ChXpaHCHWETO UM B 0a3a JaHHU U TPaQUUHOTO BH3yaJHM3WpaHe HAa H3MEpPEeHUTE CcTOWHOCTH. [Ipm
BU3yaJM3UpaHe Ha N3MEPBaHUITA MOXKE J1a ce H30Upa MePUOABLT HA BU3YATHU3AIUS — OT IMOCISTHUS Yac
70 elHa ToAWMHA Ha3aja. PaspaboreHara cucrema € TeCTBaHA 3a MOHMTOPMHI Ha OKOJIHATa cpela Ha
peasieH 00eKT.

IIpunocu

» PaspaboTteHa e cucreMa 3a MOHHTOPDUMHI M aHAJIM3 Ha NapaMeTpuTe Ha pabdoTHara cpena
(IpaxoBW YaCTUIM, OCBETEHOCT M TeMIleparypa) upe3 nHrerpanus Ha Arduino Nano, ceH3opu
(NOVA SD011, MAX44009, DS18B20) u ye6 6a3zupana Busyanuszauus nox Linux.

I.8.4 B. Dzhudzhev, B. Velev, “Investigation of metallic materials with ultrasonic methods”, benrapcko
CIHMCaHHUEe 32 HHKEHEPHO MIpoeKTUpane, 0poit 44, pp.91-94, ISSN 1313-7530, 2021

Pesrome — B crarusta ca npeincTaBeHU JBa HepaspyllaBallld METoJa 3a YITPa3ByKOBO
W3CIeBaHE Ha METaJHM Marepuanu. V3cieaBaHu ca CTPyKTypara M SIKOCTHHTE XapaKTepUCTHKH Ha
0o0pa3lii U OTIMBKU OT YYI'yH, CTOMaHa M aJyMHHHEBH CIUIaBH Ype3 METOOUTE 3a M3MEpBaHE Ha
HepaspyliaBaily HHPOPMAIMOHHH apaMEeTPH — CKOPOCT M KOS()MIIMEHT Ha 3aTUXBaHE Ha YATpa3ByKa
B UW3CIEABaHMUTE Marepuand. Te3u HepaspyllaBalid HH()OPMAIMOHHM MapaMeTpu NPeroCTaBsT
nH(pOopMaIs OT 00EMHHTE YATPa3ByKOBU BBJIHM, MPEMUHABAIIM MPE3 I[UIOTO HAMPEYHO CEYCHHE Ha
Marepuaia. M3duciienu ca ckopocTuTe U KOe(UIMEHThT Ha 3aTUXBaHE Ha YITpa3ByKa U € yCTaHOBEHa
KOpeNanys Ha Te3W MapaMeTpH C SIKOCTTa Ha OMbH B OTTOBOPHH OTJIMBKH OT CHB M BHCOKO SKOCTEH
YyT'yH, KAKTO M KOpeNaIys Ha TBbPAOCTTa B 00pasiy OT HHCTpYMEHTanHa croMana. OnperenieHu ca
CBIIO TaKa U eJJACTHYHHUTE XapaKTepUCTUKU — MOIYJ Ha enactuaHocT E (Moxyn na FOHT) 1 Momyn Ha



proBa Aedopmanus (ycykBane) G B allyMUHHEBUTE OTJIMBKU M TAXHATa 3aBUCHMOCT OT CTPYKTypara
Ha KOHTPOJIMPaHHS y4acThK.

Ipunocu

> HpCILCTaBCHI/I Ca BB3MOXHOCTUTE Ha aBTOMATU3UPAHU YITPA3BYKOBH HEMAHUITYJIATUBHU
METOAM 3a HAACXKIHO OIPCACIIAHC Ha MEXaHUYHUTEC M CIACTUYHUTE XapaKTEPHUCTHKKU Ha
MCTAJIHU Marc€pualid, BKIIFOYUTCIIHO OTKPHBAHE Ha Z[CCI)CKTI/I, HECBUIMMU C TPaaAUIIUOHHH
PEHTICHOBU MCTOU.

I.8.5 A. Pandelova, T. Georgiev, N. Stoyanov, B. Dzhudzhev, “Development of a system for
measurement of carbon monoxide and smoke detection”, Proceedings of the TECHNICAL
UNIVERSITY OF SOFIA, ISSN: 2738-8549, Vol. 71, No. 4, 2021

Pe3rome — BbriiepogHuAT OKHC € Oe31[BETeH U 0€3 MUPHC ra3, MO-JIEK OT Bb3IyXa, KOWTO MOXKe
Jla TPUYMHA CHMIITOMH Ha OTPaBsSHE C pa3lInIHA TEXECT U Ja IOBeJe A0 CepPHO3HU nocnenuiy. Llenrta
Ha JIOKJIa/ia € J1a ce pa3paboTu cucTeMa 3a M3MEpBaHe Ha KOHIICHTPAIIMITA Ha BBIIEPOJICH OKHC U JIAM.
3a pa3paboTBaHETO Ha CHCTEMara ca HW3IOJ3BAaHU EIEKTPOXMMHYEH ceH3op MQ-2 u miardopma
Arduino. [IpoBeneHa e cepus OT SKCIIEPUMEHTH 33 TECTBaHE Ha CUCTeMaTa — B IPaJICKH MapK, MOI3¢MEH
MapKUHT, TapaK U 3aKpUTH TToMetieHud. [lonydennure pe3yaTaru ca aHaaTu3upaHu.

IIpunocu

» PaspaboTeHa ¢ TpakTWM4YHA W JOCTBIIHA CHCTEMa 3a W3MEPBAHE HA KOHIICHTpAIMATA Ha
BBIVICPOJICH OKCHJI M JIUM, U3I0JI3Balla eJIeKTpoxumMuueH cenzop MQ-2 u Arduino miargopma,
KOSITO TTO3BOJISIBA HAJICXKTHO HAOIOACHHUE Ha KAYECTBOTO Ha Bb3/lyXa KaKTO Ha 3aKPUTO, TaKa U
Ha OTKPHTO.

8.6 b. Benes, b. JlxymxeB, “Apromarm3upaHa oOpaO0oTka Ha JaHHH OT U3MEpBaHE Ha
TEPMOEJIEKTPOJBIKEIII0 HAIpPEXKEeHHe B METadl M CIUlaBW’, bbarapcko crnucaHue 3a WHXEHEPHO
npoekTupane, op. 42, crp. 30-35 , ISSN 1313-7530

Pe3tome: B paborara ce aHanm3upar HAKOM Bb3MOXKHOCTH 3a aBTOMarH3HpaHa oOpabdoTKa Ha
JaHHA OT W3MEpBaHE HaxapaKTepucThUKara Ha Tepmoenekrpoasmxemara cuia (TEAC) -
TepMoenekTpoaBmkenio Hanpexxenne ET B o6pa3uu ormeranu u croiasu. [IpeactaBenn ca alropuTMu
3a pa3paboTBaHe Ha cOPTyep 3a aBTOMATH3MpaHa CUCTEMa 3a OlleHKa Hape3yaTarure. M3cnensanu ca 2
CTaTUCTUYECKH METO/A 32 Kiacu(UIpaHe Ha TPy 00pasly U M3JIENUs 10 M3MEPEHUCTOWHOCTH Ha
ET nmpu coptupane 1mo mMapka (XUMHYECKH ChCTaB) U TEPMOOOPaOOTKa (TBHPIOCT) Ha HIKOM METall
UCIUIaBU - KIbCTEP aHAIN3 M poOacTHH (yCTONYMBH) OLICHKH, KOUTO ca MOIXOASAIIN 32 00paboTKa Ha
JaHHHM C TOJISIMOpa3CeiBaHe.

IIpunocu

» Ontumusupad e mpolieca Ha o0paboTKa Ha JaHHW HM3MEpBaHE HAa XapaKTEPHCTHKHUTE Ha
TEPMOEJIEKTPOABIIKEIIIATA CHUIIA, TEPMOEICKTPOBIIKEIIIOTO HAIIPEXKEHUE B 00pa3Liu OT MeTallu
U CILJIaBH.

I.8.7 B. Dzhudzhev, V. Angelov, M. Zlatkov, P Kostadinov, “Testing of automaticized system for
complex non-destructive study of metallic materials”, International journal for science, technics and
innovations for the industry "MACHINES. TECHNOLOGIES. MATERIALS", pp.273-276 , ISSN
1313-0226



Pe3rome — IlpeacraBena e mporpama 3a TeCTBaHE HA aBTOMAaTH3MPaHa CHCTEMa 32 KOMIUIEKCHO
HEepa3pyllaBaIio W3CJICABaHe Ha CTPYKTypara, GU3NICCKUTE U MEXaHUYHUTE CBOIMCTBAa HA 00pasny U
u3JieNus OT MeTamHu Mmarepuanu. Cuctemara ce ChCTOM OT HSKOJIKO MOIYJIHHU YCTPOMNCTBA, KOWTO
M3MEpBar JBa HepaspyllaBald HMH(MOPMAIMOHHM MapaMeThpa, Oa3vpaHd HAa METOAW C Pa3IHYHU
(U3NYHU TPUHINTY (MarHUTHYU, aKyCTUYHHU, TEPMOEIICKTPUYHHN | Jp.). B cratusara ca mpencraBeHn
camo ase moxyian ycrporictBa — MULTITEST MCO010 3a u3crenBane Ha (hepoMarHUTHH MaTepHaIH,
0a3upaHo Ha M3MEpPBaHE HAa HANPEKCHHETO HA MATHUTHHS IMYM M MAarHUTOAKYCTUYHATA SMHCHS, U
MULTITEST CDO010 3a u3ciienane Ha METaTHH Marepraiin, 0a3upaHo Ha U3MepBaHe Ha CKOPOCTTa U
KOe(UIMCHTA Ha 3aTUXBAaHE Ha YATPa3BYKOBHUTE BHIHM B Marepuainte. PazpaboTena e o01ia MeToauka
3a paboTa Ha cucTeMara 3a TeCTBaHe/U3MepBaHe, KaKTO U METOAMKA 33 KAIHOpUpaHe U METPOJIOTHYHO
ocuUTypsiBaHe Ha O0OpyABaHETO MpH padOTa Ha CHCTeMara B KOMIUIEKCEH Hepas3pyllaBall KOHTPOIL.
HanpaBenu ca 3akiroueHusi OTHOCHO HAJCKIHOCTTA HA U3MEPBAHUATA HA CHCTEMAra Py NPUI0KECHUE
B KOMILJICKCEH Hepa3pyIaBaii KOHTPOI Ha METATHH MaTepHalIH.

IIpunocu

» Huterpupanu ca pa3invHu (GU3NYHN METOIW B €IMHHA aBTOMAaTU3UpaHa CUCTEMa U € JI0OKa3aHo
[IOBULIABAHE HA TOYHOCTTA M BEPOSATHOCTTA 3a IPABUJIHA OLICHKA 4pe3 JABY-IIapAMETPUUYHO
HU3MEPBAHE, IPWIOKHUMO 32 PA3JIMYHUA BUJIOBE METAIU U UHYyCTPUAIIHU IIPOLYKTH.

I.8.8 B. Dzhudzhev, J. Afzali, “Research and development of capacitive transducer for measuring
displacement of bimetallic strip”, COopHUK AOKTagX Ha MEXKAYHApOACH HAay4YeH CHUMIIO3UYM
"Metpomnorus 1 MeTponoruyHo ocurypsisane 2018", ISSN 2603-3194

Pe3tome — B f0K1a/1a € mpecTaBeH METOI 3a Pealn3upaHe Ha KarmaluTHBEH MpeoOpasyBarelt
3a M3MEpBaHE Ha MPEMECTBAHETO Ha OuMeTanHa JieHTa. [IpoBeleH € HaOOp OT M3CICABAHUS BHPXY
pa3paboTeHus npeoOpa3yBaTell.

IIpunocu

> Pa3pa60TeH € KallallUTHUBCH npeoGpa3yBaTeJ1 3a U3MCPBAHC Ha U3MECTBAHCTO Ha OuMeTanHa
I1aCTUHA.

I.8.9 B. Dzhudzhev, N. Pantileev, V. Kamenov, “Equipment testing for environmental effects to ensure
safe transport”, COOpHHK [OKJIaAM Ha MEKIYHapOAEH HAay4deH CHMIIO3MyM '"Mertposiorus W
MeTponoruyHo ocurypsiane 2017", ISSN 2603-3194

Pe3tome — B nokmazna ca mpenctaBeHHM Bh3MOKHOCTHTE Ha JlaboparopusTa 3a €KOJIOTHYHU
M3IHUTBAHU, 9aCT OT BhIrapckus HHCTHTYT 110 METPOJIOTHSI, 32 TECTBAHE Ha 000py/IBaHE, H3IIOI3BAHO
B aBTOMOOWIIHATa, KOPaOOCTPOUTEIIHATA U aBUAIIMOHHATA UHYCTPHS, KAKTO M BIMSHHETO HA OKOJTHATA
cpena BbpXy TpaHcIopra Ha o0opynBaneTo. [locouenu ca ctaHIapTUTe, ChINIACHO KOMTO Ca U3BBbPIICHH
HU3IIUTBAHUATA B na60paTopH5{Ta, Chb3JaICHUTEC BI/I6paIII/II/I U KpPUTCPUHUTEC 3a HCCHOTBETCTBHUC.
ITpencraBeHu ca pe3yiTaTd OT TECTOBE HA Pa3IMYHO 000OpYyABaHE.

IIpunocu

» [IlpeacraBeHu ca B3MOXKHOCTUTE Ha jaboparopus Bb3jieiicTBHe HA OKONHATA Cpenia, 4acT OT
Bobarapckust HHCTUTYT IO METPOJIOTHS 32 U3BbPLIBAHE HA €KCIEPUMEHTAHU U3MUTBAHUS Ha
Pa3IUYHU TUTIOBE OOOpYIBaHE W HWISHTH(UIMPaHEe Ha e()eKTU KAaTO PE30HAHCHU SIBIICHUS U
OTKJIOHEHUS TIPH 3a7aICHUTE BUOpAITHH.




I.8.10 H. CrosnoB, A. ITannenosa, b. JlxymnxeB, “BausHue Ha eH3MMHATa CKOPOCT BbPXY MPOLIECUTE B
aMIIepoMeTpHUYeH OMOCEH30p MPH MUHT-TIOHT €H3UMHA KWHETHKA, bharapcko crircaHue 3a MHXEHEPHO
npoekTtupane”, opoii 33, ISSN 1313-7530

Pe3ome: B Hacrosmiata paboTa € MpOBEACHO CHMYIAIIMOHHO W3CIIEJBaHE HAa BIUSHHETO Ha
MaKCHMAaJIHaTa CKOPOCT Ha CH3MMHATa Peakuusi BbPXY NPOLECUTE B aMIepOMETpHUeH OHOCEH30p 3a
YCTaHOBEH PEXHMM Ha W3MepBaHe. Pasrmienan e kocyOCTpar-uyBCTBUTEICH BAPUAHT MPH MUHT-TIOHT
CH3UMHA KUHETHKA. J{ndepeHnnaiauTe ypaBHEHUs, ONMCBAIIM POIIECUTE B CH3MMHATa MeMOpaHa ca
pelieHn ¢ TIOMOINTa Ha YHCJICHO HWHTEerpupane B mporpamHara cpema MATLAB. 3a pasauaam
CTOWHOCTH Ha MaKCHMallHaTa CKOPOCT Ha €H3MMHATa PEeakius ca MOIy4YeHH KOHIEHTPAIMOHHHUTE
mpodua Ha cyOcTpar M KOCyOCTpar B akTHBHara MeMmMOpaHa, KaKTO W M3XOOHHUS TOK OT
ammepoMeTpudHusi OnoceHsop. HampaBeH e aHanw3 Ha BIMAHWETO HAa €H3WMHATa CKOPOCT BBPXY
METPOJIOTHYHUTE XapaKTSPUCTUKU Ha OMOCEH30Da.

Ipunocu

» Cp3mazeH e MaTeMaTH4ecKH MOJEN Ha MPOIECUTE B aKTHBHATAa €H3MMHA MeMOpaHa, ONUCaH
4ype3 HeJIMHEeWHN audepeHInaaIHl YpaBHEHUS 3a CyOCcTpar, KocyOCTpaT v MPOAYKT.

» HampaBen e cuMynalMOHEH aHAJIHW3 Ha BIMSHUETO HA MAaKCHMallHaTa CKOPOCT HA €H3MMHATa
peaknus BbPXY (YHKIMOHUPAHETO HAa EIHOCH3UMEH aMIlepOMETpUYEeH OHOCEH30p ¢
K00y6CTpaT-‘IyBCTBI/ITeHCH BAapHaHT IIPU IMAHT-TIOHT CH3MMHA KUHCTHKA.

I.8.11 H. CrostroB, A. Ilangenosa, b. Jlxymxkes, “M3cinenBaHe BIUSHHETO HA MOMyJa HA THUJIE BBPXY
amIiepo-MeTpuideH OMOCEH30p NPH IHUHT-IIOHT €H3UMHA KMHETHKa, bbiarapcko cnmcanne 3a HHXCHEPHO
npoektupane”, Opoit 32, ISSN 1313-7530

Pe3tome: B Hacrosimmara paboTa € mpoBeeH CUMYNIAIMOHEH aHaIu3 Ha BIMSMETO Ha MOLYyJa Ha
Tune BbpXy MpOLECUTE B aMIIEPOMETPUUEH OMOCEH30p 3a MUHT-IIOHT €H3UMHA KUHeTuKa. Vzcnensanu
ca eJHOCH3MMEH IPOAYKT- U KOCYOCT-par-4yBCTBUTENICH BAPUAHT 32 YCTAHOBEH PEKUM Ha U3MEpBAHE.
OOuKHOBEeHUTE TU(EPEHIIMAIIHA YPaBHEHUS OT BTOPHU pejl 3a cyOcTpara, KocyocTpara U MpoAyKTa ca
pelIeHr ¢ TIOMOIITa Ha METOa Ha KpailHuTe eneMeHTH B nporpamuus nakeT MATLAB. Ilonyden e
KOHIICHTPAIIMOHHUS Tpouia Ha cyOcTpara B SH3MMHara MeMmMOpaHa, KakTO M HM3XOAHHS TOK OT
aMIIEpPOMETPUYHHIS OMOCEH30p 3a MPOJAYKT- M KOCYOCTpaT YyBCTBHUTEICH BapHaHT 3a Pa3InYHU
CTOMHOCTH Ha Moayna Tune. AHaIM3UpaHO € BIMAHUETO Ha MOAyNa Ha THile BbPXYy METPOJIOTMYHHUTE
XapaKTEepUCTUKH Ha OMOCEH30pa.

IIpunocu

» Pa3paboTeH e cuMyTalMOHEH MOJeN Ha €IHOEH3MMEH aMIepOMETpHUYeH OMOCeH30p C IHHT-
MIOHT €H3UMHA KMHETHKA, KOMTO peliaBa cucTeMara HeTMHEeHHN AudepeHIInaTHA ypaBHEHUS 32
KOHIIEHTPALMUTE Ha CyOCTpaT, KocyOCTpaT M MPOAYKT B aKTUBHATa MeMOpaHa, 4pe3 Hero e
aHAJIM3UPAHO BIMsAHMETO Ha Moxyna Ha Twuie (P2) BbpPXy KOHLEHTPALMOHHHUTE MPOGMIN U
U3XOTHHS TOK, IEMOHCTPUPANKH MTPEX0/ia MeX /Ty KHHETHYEH, CMECeH M T (y3HOHEH PEKUM Ha
paborta.

I.8.12 b. /IxxymxkeB, “MaremaTrudeH Mojel 1 OFOJKET Ha HEOIIPEIEIEHOCT Ha CHCTEMa 3a KaTuOpupaHe
Ha aKceJepoMeTpH ¢ BupTyaieH etanon”, [onumnuk Ha Texandyeckust Yausepcuret - Codust, ToM 66,
kuura 2, ISSN 1311-0829

Pe3rome: B pa3pa60TKaTa Ca NpCACTAaBCHU MAaTECMAaTUYICH MO/JICJI U OLICHKA Ha HCOMPCACIICHOCTTA
Ha pe3yJiTara, Iipyu HOB IOAXO0J] 3a KaJm6pHpaHe Ha aKCCJIICPOMETPHU, C U3II0JI3BAHC HA BUPTYAJICH CTAJIOH.



IIpunocu

» PazpaboreHn ca MareMarddeH MOIEN W OIOJDKET Ha HEONpPEACNCHOCTTa 3a CHCTeMa 32
KannOpupaHe Ha aKCEIEPOMETPH C BUPTYyaJieH eTajioH. Pa3paboTeHMSIT MOEN BKITFOUBA BCHYKH
KIIOYOBH BIIMSCIIM BEJIMYMHU M TEXHHUTE HEOMPEICIICHOCTH, IIO3BOJISBAMKU TOYHO
NPOTHO3MpaHe Ha pe3yaTara OT u3MepBaHeTo. J[oka3aHO € ue M3MON3BAaHETO HAa BUpPTYyaleH
€TaJIOH OMNpPOCTSABA KaJIUOpallMOHHATA CHUCTEMa, KaTo OTIaja HEOOXOAMMOCTTa OT HSKOH
OJIOKOBE W CHOTBETHHUTE UM HEONPEACICHOCTH, KOSTO BOAU JIO MOBUIIIABAHE HA TOYHOCTTA U
HAJEKIHOCTTA HA N3MEPBAHUATA.

I.8.13 b. [Ixymxkes, “BupTyajieH HHCTpyMEHT 32 MOHUTOPUHT Ha BuOpanuu”’, M3BecTus Ha chio3a Ha
yuenute — Cnusen, ISSN 1311-2864

Pe3rome: B cratusita € npeacTaBeH BUPTyaJ€H HHCTPYMEHT peaJIn3MpaH B IporpaM-HaTa cpena
LabVIEW, xoiiTo npaBu 4eCTOTEH aHaJI3 Ha BXOJCH BPEMEBH CHUTHAI. JlafeHa € Bb3MOXKHOCT Jia Ce
3a7]aBa KpUTHYHA CTOMHOCT, IPU JJOCTUTAHETO Ha KOATO MporpaMara Jia Crupa.

IIpunocu

» Pa3paboTeH e BUPTyaleH WHCTPYMEHT 3a MOHHTOPUHT Ha BHOpAIlMH, peaju3upaH B cpeaara
LabVIEW, koiT0 103B0JIsIBa YECTOTCH aHAJIN3 Ha CIIOKHU BXOJHU BPEMEBU CUTHAJIU B PEATHO
BpeMe.

I.8.14 V. Ivancheva, S. Kachulkova, B. Dzhudzhev, V. Slavov, “Examination of capacitive transducers
and their use for measurement of small linear displacements”, Proceeding of XLVIII International
Scientific Conference on nformation, Communication and Energy Systems and Technology, ICEST 26
—29 June 2013, Ohrid, Macedonia, ISBN 978-9989-786-90-7

Pe3stome — B Ta3um cratus ce pasmiekIaTr KalmanuTUBHUTE MPeoOpasyBareldl M TIXHOTO
HNPUWIOKEHHUE 33 U3MEPBAaHE HA MAJIKU JMHEVHU NPEeMECTBaHUs. EKCIEPUMEHTAIIHO ca ONpPENEIIEHU U
aHaNMM3upaHu (QYHKIMUATE Ha MpeoOpa3yBaHe Ha KalalUTHBHUTE MMpeoOpa3yBareiy MpH MPOMsHA Ha
PAa3CTOSTHUETO MEXAY EIEKTPOAMUTE U IUIOLITA HA PUITOKPUBAHE MEXTY TSIX.

IIpunocu

» IlpencraBenu ca e()eKTUBHU METOM 33 M3MEPBaHE Ha MPEIU3HY JINHEHHN TPEMECTBAHUS C JIBa
Trma (C MPOMEHJINBA IO Ha PUIIOKPUBAHE HA IJIOYUTE M C TPOMEHINBO PAa3CTOSIHAE MEXKITY
IUIOYUTE) KANAIUTUBHH [TPEOOpas3yBaTeIIu.

I.8.15 b. JIxymkes, “OnpexnensHe Ha ACHCTBUTEIHUAT KOe(QUIMEHT Ha IpeoOpazyBaHe Ha
BUOpompeoOpasyBareini C BHUPTyaJeH HHCTPYMEHT 3a KaJuOpupaHe”, MeXIyHapoleH Hay4eH
cuMno3uyM "Metpornorus u MeTposiornyHo ocurypssade 2014", ctp. 439 no 444, ISSN 1313-9126

Pe3tome: Ta3u crarus okas3Ba €Ha OT CTHIIKUTE 3a KanuOpupaHe Ha BUOponpeoOpasyBarenu
0 MeToJla Ha cpaBHeHuUE. Pa3zpaboTeH e BupyasieH HHCTpYMEHT B mporpamHara cpega LabVIEW, kotito
ChIbp)Ka 3 TMOA- HMHCTpyMeHTa. [IBpBUAT MOIMHCTPYMEHT CHUMYJHpPA CUTHAJIUTE IONYyYEHH OT
CTAJIOHHUAT U KATHOpUPaHUIT BUOpOINpeoOpa3yBareiy, BTOpUSl HAMUpPA aMILTUTYy/IaTa Ha OCHOBHATa
4YeCcToTa, a TpeTHIT 00paborBa curHaiuTe. OOpaboTKara ce ChbCTOM B OTKPHBaHE HA JACHCTBUTEIHUSAT
KOeHUIMEHT Ha IMpeoOpasyBaHe Ha KaauOpupaHUAT BuUOpompeoOpasyBaTesl W HeEroBara
HEOTIPEIETICHOCT.



IIpunocu

» Cw3aazeH e HHCTPYMEHT, peanusupan B LabVIEW, koiiTo cumynupa CUTHaNIM OT €TallOHEH U
KannOpupaH mpeoOpasyBarel, HW3BHPIIBA YECTOTEH AaHANW3 Ha OCHOBHATA AaMIUIATYla H
00paboTBa pe3yNTaTUTE 3a ONPE/CIISTHE Ha ACHCTBUTEIHUS KOS(DUIIMEHT Ha MpeoOdpa3yBaHe U
HeroBara HeOIpeIeIE€HOCT.

I.8.16 Nikolay Gourov, Bozhidar Dzhudzhev, Tasho Tashev, “Computer Based Virtual Instrument for
Weight Measurement®, Proceeding of sixth International Conference - Computer Science2011 , 01 -03
September 2011, Ohrid, Macedonia", ISBN: 978-954-438-914-7

Pe3tome — l3MmepBaHeTO Ha Maca € €IHO OT Hal-CTapuTe M Hail-uecTo H3IMOJ3BaHU B
IIPAaKTUKAaTa. 3a TO3M BUJ U3MEPBAHUS CE U3IOI3BAT PA3IMYHU CEH30PH, KaTO Hal-4eCTO CPEeIaHnuTe ca
MarHMTOENaCTUYHHU, [UE30€JIeKTPUYHU, TEH30JaT4yull W JAp. DBupryanaure HMHCTPpYMEHTH
MIPEJICTaB/IABAT Hall-CbBPEMEHHOTO HAIpaBlIEHUE B HM3MEpBaTelIHaTa TEXHMKA. TAXHOTO H3rpaxkJaHe
CTaHa Bb3MOXHO OnarojapeHue Ha pa3BUTHETO Ha TEXHOJIOTUH, KOUTO Ch3/1aBaT YCIOBHUS 32 Ch3JaBaHe
Ha BUpTyanHa cpena. lupoko M3Non3BaH 3a M3rpaXJaHETO HA Ta3W cpela € COPTyepHHSAT HakeT
LabVIEW. B crartmsrta e npencraBeH BUPTyaleH HHCTPYMEHT 3a U3MEpBaHE Ha Maca, ChCTOSII Ce OT
TEH304aTYuK, HHCTpyMeHTaneH ycunsaren, ELVIS Il u koMmioTsp, Ha KOUTO ce U3MBJIHABA ITpOrpaMara
LabVIEW. [IpoekTupaHusAT HHCTPYMEHT MOKE JIECHO J]a M3ITBJIHABA CIIeNHUTE (YHKIUU: KaTMOpHpaHe,
KOMIICHCALUSI U KOPEKLHSL.

Ipunocu

» Pa3paboTeH e anropuThM 3a porpaMHa KOMIIEHCAIS Ha Ma/la Ha 3aXpaHBaIIOTO HAPEKCHNE
Ha TEH30/1aT4HK, Ype3 KOUTO HaMaJIsIBa 3HAYUTEIIHO IPEIIKaTa B U3MEPEHHUTE CTOMHOCTH.

» Pa3zpaboTeH e KOMITIOTBPHO Oa3WpaH BUPTyaJeH HHCTPYMEHT 3a H3MEpBaHE Ha Tervo,
peamm3upan B LabVIEW, koiiTo mHTErprupa TEH30maT4WK, yCHIIBATel Ha CHTHAla, paOoTHa
crannus NI ELVIS 11 u komnroTsp 3a 00paboTka 1 BU3yanu3anys Ha U3MEpBaHUSATA.

I.8.17 Huxomaii ['ypos, boxunmap Jlxymxkes, “TepMoeneKTprHuecKn TEPMOMEThD 3a yUeOHH Ienn’,
lNonumnuk Ha Texuuueckust Yausepcuret - Codus, Tom 62, kaura 2 ISSN 1311-0829

Pe3rome: B crarusra ca pasniefaHu OCHOBHUTE IIPUHIMIIN 3a U3MEPBAHE Ha TeMIIeparypa
TepMOABOMKH. [lajeHN ca HauMHU 3a pealu3upaHe Ha KOMIIEHCAaluusi Ha CTYJCHHTE KpaWlla Ha
TepMoaBoiikuTe. Ha Ta3n ocHOBa € mpeasiokeH BUPTyaleH HHCTPYMEHT 3a U3MEpBaHe Ha TeMIeparypa,
paspaboteH B cpenara Ha LabVIEW, xoiito mMoxe aa paboTH ¢ pa3iuyHU BUAOBE TEPMOABOHKH H
M3BBPIIBAa KOMIIEHCALMSI HA TEMIIEpaTypaTa Ha CTYJCHUTE KPaulla, KaTo ChIIO TaKa J1aBa Bb3MOKHOCT
3a M3BBpIIBaHE Ha KaJUOpPOBKAa M KOpeKuus. Bcuuku Te3n AeHCTBHS Morar Jja ce JeMOHCTpHpar Ha
CTYACHTHUTE TIPH MIPOBEKAaHE HA yUeOHUs MpoIeC U Ja ObIaT TECTBAHHU U N3YUYEHHU OT TSX MOCPEICTBOM
W3CcJieIBaHe Ha BUPTYaJHUS HHCTPYMEHT.

IIpunocu

» Pa3zpaboteH e BUpTyaJieH MHCTPYMEHT 3a H3MEpBaHE Ha TeMIeparypa C TEpPMOJIBOWKH,
peamm3upan B LabVIEW, koiiTo mo3BosisiBa HalEKIHO M3MEpBaHE Ha TemIleparypara, 4pes
co(ryepHa KOMIIEHCALUs HA CTyACHUTE Kpaullla U KaJuOpUpaHe.




I.8.18 Huxonaii ['ypoB, boxxumap xymxeB, “UscnenBane Ha TEH30pE3UCTOpU 3a YYEOHH LEH,
lNonumnuk Ha Texauueckust Yauepcuret - Codus, Tom 63, kaura 2 ISSN 1311-0829

Pe3iome: TeH30pe3uCTOpUTE ca €HU OT HaW-pa3NpOCTPAHCHUTE U MPUJIaraHd B MpaKTUKaTa
npeoOpasyBarenu. Te ce M3MON3BAT AUPEKTHO 3a M3MepBaHe Ha nedopMaius, KoATo Moxe Aa Obae
NPUYMHEHA OT CWJIM, HAJSTaHMs, MOMEHTH, TOIUIMHA, CTPYKTYPHU NMPOMEHM Ha Marepuana u ap. B
MHOTO CITyYad pa3jiMyHU BEJIMYMHM CE TpeoOpa3yBaTr B nedopMaliis U ce M3MepBar C MOMOINTa Ha
TEH30pe3ucTOpH. B craTusra ca pa3mienanu noapoOHO TEH30PE3UCTOPHUTE, KaTo € 00bpHATO BHUMAaHHE
Ha OCHOBHHTE UM XapakTeprucTHKH. [lokazaHO € eKCIIepMMEHTATHOTO UM W3CIIEeBaHe B JTa00OpaTOpHU
ycinoBus ¢ yaeOHa men. PazpaboreHn ca BUPTyalTHH MHCTPYMEHTH 32 W3MEpBaHE Ha MPEMECTBaHE U
Maca, KOUTO MO3BOJISBAT Ja C€ CHEMAT ¥ U3YUCIIAT OCHOBHHUTE XapaKTEPUCTHKH Ha MpeoOpa3yBaTeuTe.

Ipunocu

» Paspabotenu ca aBa BUpTyanHd HHCTpyMeHTa B LabVIEW 3a m3MepBaHe Ha mpeMecTBaHe U
Maca, KOUTO TIO3BOJISBAT JIAOOPATOPHO M3CJeBaHE HA TEH30pe3UCTOpU 0e3 HEOOXOIUMOCT OT
CJIOHA anaparypa.

331.1 Stoyanov, N., Pandelova, A., Dzhudzhev, B., Georgiev, T.Z., Kalapchiiska, J, ,,Prediction of
particulate matter content PM10 with artificial neural network and multiple linear regression®,
APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH, issue 6, pp. 5643-5655, ISSN 1589
1623, DOI 10.15666/aeer/2106 56435655

Pe3rome: 3ambpcsBaHeTO Ha Bb3AyXa B MHAYCTpHUAJIHWUTE pailoHun Ha beiarapus e cpen Haii-
CEpUO3HUTE NPOoOJeMHM, 3acsiralld OKOJHATa Cpela M YOBELIKOTO 3apase. Ilopamu ToBa TOYHOTO
IIPOTHO3MpPaHE HAa HUBATa Ha 3aMbPCsBaHE HA Bb3IlyXa € 0T 0co0eHo 3HaueHue. HacTosmoro n3cnensane
CpaBHSBa Bb3MOXKHOCTH 32 MPOTHO3MpPAHE Ha JBa MOAXOIA 33 MOIEJIMPaHE — MHOXKECTBEHA JIMHEHHA
perpecuss W H3KYCTBEHHM HEBPOHHHM Mpexu. Mopenure ca 0Oa3upaHd Ha Bpb3KaTa MEXIY
KOHIICHTpAalUATa Ha (i)I/IHI/I IMpaxoBU 4YaCTUOXU W MCTCOPOJOTMYHHUTE NPOMCHIMBU N I‘a3006pa3HI/ITC
3aMBbpPCUTCIIN. CpaBHI/ITeHHI/ITe CTaTUCTUYCCKH PE3YyJITaTU IIOKa3BaT, Y€ CJIOXKHHUTEC B3aPIMOI[eI>'ICTBH§I
MEK1y U3CIIEeIBAHUTE BXOAHH (haKTOPH C€ MOAEINPAT M0-100pe upe3 HEeIMHEHHNS IOIXO01, peaTu3nupaH
Ype3 MHOTOCIIOEH nepuenTtpoH. [lomyuennTe pe3ynrar oka3par MHOTO BUCOKA TOYHOCT U HAZIEKTHOCT
W MOTar YCIICIIHO Jia ce M3MOJI3BaT 3a nmporuozupane Ha PM10 exaun nen npensapurento 3a Codust —
cronuiara Ha bearapus.

IIpunocu

» Pazpaboren e Mojen 3a eIHOAHEBHA IMPOTHO3a Ha KOHIeHTpauusita Ha PM10 B rpaiacku
ycloBusi, 0a3upaH Ha W3KYCTBEHH HEBPOHHH MPEXH, KOWTO MOKa3Ba M0-BUCOKA TOYHOCT OT
KJIacu4ecKara JUHEeHHa perpecusl.

» HampaBeH e cpaBHHUTENICH aHATIM3 MEXIY JIMHEHHN U HEIMHEWHH METOJIM 32 IPOTHO3MpaHe Ha
arMoc(epHOTO 3aMbpCsiBaHEe, KOWTO IOKa3Ba NpPEeIMMCTBaTa Ha MAIIMHHOTO OOy4eHHE NpH
MOZICTIMpaHE Ha CIOKHU €KOJIOTMYHHU B3aUMOJCHCTBUSL.

» PazpaboTeHa € METOIOIOTHS 32 M3IIOI3BaHE HA METEOPOJIOTHYHH 1 Ta30BH JaHHHU 3a Ch3/[aBaHe
Ha HAJACKIHN MOACTIN 3a MOHUTOPHUHI' U KOHTPOJI Ha KAY€CTBOTO HA Bhb3AyXa B CO(i)I/I?I.

331.2 Stoyanov, N., Pandelova, A., Georgiev, T., Kalapchiiska, J., Dzhudzhev, B., ,,Forecasting of air
pollution with time series and multiple regression models in Sofia, Bulgaria“, Journal of Environmental
Engineering and Landscape Management, issue 3, pp. 176-185, ISBN 1648-6897, DOI
10.3846/jeelm.2023.19467



Pe3iome: 3aMbpcsiBaHETO HA Bb3/yXa € €IMH OT CEPHO3HUTE €KOJIOTHYHH Tpodiemu. Brucokure
KOHIEHTPaWU Ha (UHH MPAXOBU YaCTHIIM MOTAT Jla OKaKaT CEPUO3HO BB3JCHCTBIE BbPXY YOBEIIKOTO
30paBe M EKOCHCTEMHUTE, 0COOCHO B CHIHO ypOaHM3MpaHH paiioHH. B Ta3u Bpb3Ka HACTOSILIOTO
U3CIeBaHe U3I0I3Ba KOMOMHMpaH noaxo 3a mofaenupane ARIMA — MHOKecTBeHa TMHEHA perpecus
3a IPOTHO3UpPaHe Ha CHABPKAHUETO Ha (MHU MPaxoBU YacTuii. Karo kazyc e M3Mmoia3BaHa CTONHIIATa
Ha bearapus. Upe3 TeXHUKH Ha pPETPECHOHEH aHAJIN3 Ce U3CJe[Ba Bph3KaTa MeX Ty KOHIIEHTpansATa Ha
(MHU TIPaxOBM YACTHUIM M OCHOBHU METEOPOJIOTHYHH NPOMEHJIMBH — TeMIlepaTrypa Ha BbB3IyXa,
CITPHYEBA paJiMalys, CKOPOCT Ha BATHPA, TOCOKA HA BATHPA U aTMOC(epHO HasTaHe. AJeKBaTHOCTTA
Ha MOJIEJIUTE € JI0Ka3aHa 4Ype3 U3cjelBaHe Ha MOBEACHUETO Ha ocTarbliuTe. CHHTE3UPAHUAT MOJIEN Ha
BpPEMEBHU PEOBE MOXKE Jla Ce U3MONI3Ba 32 MPOTHO3MpaHe, HAOMIOAEHHE U KOHTPOJ Ha ChCTOSHHUETO Ha
KauecCTBOTO Ha Bb3yXa. BCHUKM aHATU3U 1 M3UUCIICHUS ca U3BBPIICHH ChC CTAaTUCTHYECKUS COPTyep
STATGRAPHICS.

IIpunocu

» Paspaboren e¢ komOunupan ARIMA-MLR mozen 3a mporHo3upaHe Ha KOHIIEHTpalusaTa Ha
PM10, xoiiTo uHTErpupa METEOpOJIOTHUYHH MPOMEHIUBU U MO3BOJSBA TOYHH KPATKOCPOUHU
MIPOTHO3M Ha Ka4yeCTBOTO Ha BB3/yXa.

»> PazpaboreH e aHaTUTHYCH MOAXOJN 3a OIEHKAa HAa aJCKBaTHOCTTa HAa MOJIEJNA, BKJIIOYBAII
MpOBEpKa Ha paslpe/ieIeHHeTO0 W KOopenamusTa Ha OCTaTbliuTe, 3a Ja Ce TrapaHTHhpa
HaJeKIHOCTTA HAa IPOTHO3HUTE.

> PaspaboteHa e MeTomoNOTHs 3a TpaHChopMalUs HA JaHHK W U300p Ha TMOIXOMASIIH
pasIpeneneHns, KOSTO OCHTYpsiBa KOPEKTHO MpWJIaraHe Ha CTATUCTHYECKH MOAEIN IpHU
HEI'bJIHU WJIM HECTAHJAPTHU JTaHHU 3a METEOPOJIOTMYHHU IPOMEHIIMBH.

331.3 Velev, B., Djudzhev, B., Dimitrov, V., Hinov, N., ,,Comparative Analysis of Lithium-Ion Batteries
for Urban Electric/Hybrid Electric Vehicles®, BatteriesOpen source preview, 2024, 10(6), 186, DOI:
10.3390/batteries10060186

Pe3tome: Hactosimara cratust mpeacTaBs €eKCIEPUMEHTATHO CPAaBHEHHE Ha JIBa THIIA JIUTHEBO-
HOHHU OaTepHiiHN NaKeTH 32 HUCKOBOJITOBO ChbXPAaHEHUE HA €HEPrUsl B MAJIKU IPAJCKH €JIEKTPHUECKU
Wi XAOpUIHHU enekTpudeckn npeBo3Hu cpenctBa (EVS/HEVs). Te3u cucremm mpencraBisiBar
KOMOMHAIMA OT JMTHUEBH OaTepHilHM KIETKH, CHCTeMa 3a YyIpasjieHue Ha Oarepusita (BMS) u
LIEHTPaJIeH YIpaBisABaIl MOIYJ1 — CHCTEMa 3a CHhXpPaHEHHWE U YIIpaBJeHHE Ha JUTHEBAa EHEPTHUsl
(LESMS). JIutneBo-HOHHUTE KJIIETKU Ca CIIIOOCHU C JIBa PAa3UYHU aKTHBHHM KAaTOJHW Marepuaia —
Huken—kobant—anymunuii (NCA) u nutueBo-xkeneser ¢pocdar (LFP), kato u aara Tuiia pasmnonarar ¢
WHTeTpHUpaHa JernenTpanusupada BMS. Bb3 ocHOBa Ha eKCIieprMEHTHTE, IIPOBECHH C IBETE CIII0OEHN
LESMS cucrtemun, B crarusita ce mpeanoiara, 4ye Bbopeku de LFP Oarepumte mmar mo-cnadbu
XapaKTEpPUCTHKH 10 OTHOLIEHHE HA €HEPruifHa M MOILIHOCTHA IUIBTHOCT, T€ NMPUTEKaBaT 3HAYUTENICH
MOTEHIKAN 32 HofoOpeHue.

IIpunocu

» Pazpaboten e MeToj 3a M3MepBaHe M KaInOpHpaHe Ha CHCTOSHUETO Ha 3apekJaHe 3a
auTuii—Kkene3eH (Qocdar KIeTKH ¢ BBBEXKJAHE HAa KOPEKIMOHEH (akTop, KOHTO
KOMIIEHCHpa TPeLIKUTe NpU M3MEpBaHE Ha Kamamurera ype3 Mmeroga Ha KymoHoBa
CMeTKa.

» PazpaboreHa e eKcliepuMeHTallHa JINTHEBA CUCTEMa 332 ChXpPaHEHHE M YIpaBIeHUE Ha
€Heprus 3a HUCKO HAlpeKeHHe C JBE pa3IMYHHU JIMTUEBO-WOHHU XMMHUU (HHUKEI—
KOOANT-aTyMUHUH | JUTHI—Kene3eH ¢ocdar), KONTO € MHTErpupaH B TECTOBO
IPEBO3HO CPEACTBO 32 U3MEPBAHUs 10 BpEME Ha PEATHU TPaJICKU IIUKJIN Ha JABHXKEHHE.



Pa3paboreHa e MHTEIMIeHTHA MOMIYJIHA CHCTEMa 3a yIpaBJIeHUE Ha OaTepusTa, KOsTO
MO3BOJISIBA JICLICHTPAJIM3UPAHO YIIPABICHHE HA KIETKUTE 4Ype3 aKTUBHH M TACHBHU
U3PaBHUTENN U OCUTYPsIBa TOUHO M3MEPBAaHE HA ChbCTOSHUETO HA 3apPEXkKAaHE C TOYHOCT
okoJio 2-2.5%.

HampaBeHo e cucreMaTHYHO CPaBHCHHE HA HHUKEI—KOOANT—aTyMUHUH W JIMTUH—
xeneseH (ocdar KIeTKH, MPHU KOETO ca OMPEICICHN SHEPriuifHa IITBTHOCT, BHTPEILIHO
CHIIPOTHBIICHUE U U3PHAIIUBOCT HA IUKIIM, KaTO ca UIACHTU(DUIIMPAHN TIPETUMCTBATA
Y HEIOCTATHIUTE HA IBETE TEXHOJOTHUH.

HanpaBena e omeHka 3a NPWIOKHMOCT Ha JIMTHEBA CHUCTEMa 32 ChXPAaHCHHE U
yOpaBlIeHUE HAa CHEPTHsl 32 HUCKOOIOMKETHH M TPAJCKU CIEKTPUYCCKU U XUOPHIHU
aBTOMOOMJIM, KaTO ca JaJeHU TPEHNOPbKH 3a U3IMOJ3BaHE HA HHUKEI—KOOanT—
ATYMHHUNEBH KJIETKU MPU HYXKJa OT ObP30 3apeiKaaHe C OXJIaXKAaHe.

PazpaboTenu ca mpemopbku 3a ObJACIIO MOMOOpEHHME Ha JUTHH—Kene3eH (ocdar
CHCTEMUTE, BKJIFOUUTEIHO MOBUIIIABaHE HA CHEPrUiiHATa ILUTBTHOCT, C(PEKTUBHOCTTA U
UHTETpalUsITa Ha UHTCIMTCHTHH CUCTEMU 3a yIpaBlicHHE Ha Oarepusra ajJrOpPUTMH C
Kalman ¢untpn wnm mammbHHO OOydYeHHME 3a ONTHMHU3AIUS Ha 3apsa/pas3psaa u
JUBJATOTPARHOCT.

[TpoBenenu ca GyHKIMOHATHUA M KBATM(PUKAIIMOHHH TECTOBE Ha JIMTHUEBA CHCTEMA 3a
ChXpaHEHHE U YIPaBIICHUE HA CHEPIHUs, BKIIOUUTEIHO MO IMOCTOSIHEH U JMHAMHYCH
TOBap, KaKTO U HIeHTH(UKAIUS HA ,,CITA0HU" KJICTKH U MOIYJTHH KOMIIOHEHTH.



ABSTRACTS AND CONTRIBUTIONS OF THE SCIENTIFIC WORKS
of
Chief Assist. Prof. Bozhidar Petkov Dzhudzhev, PhD
for participation in a competition for the academic position of “Associate Professor”

in the field of Higher Education 5. Technical Sciences

Professional field 5.2 Electrical Engineering, Electronics and Automation
Specialty: Electrical Measurement Technology
Announced in the State Gazette, Issue No. 101 / 27.11.2025
Department of “Information and Measurement Technology”
Faculty of Automation

Technical University of Sofia.

Scientific Publications
B.4 Habilitation Thesis

The scientific results are in the field of metrology and metrological assurance. Mathematical models
describing the processes involved in the calibration of calibration chains and the calibration of belt scales
using calibration chains have been developed. An evaluation of the factors affecting each step of the
procedures for the calibration of calibration chains and the calibration of belt scales using calibration
chains has been carried out. Uncertainty budgets have been developed for each step, and methods for
obtaining numerical values for each uncertainty component are presented. Methodologies have also been
developed that describe in detail the sequence of actions in the procedures for the calibration of
calibration chains and the calibration of belt scales using calibration chains, with the possibility of direct
implementation in the activities of calibration laboratories.

I'7.1 B. Dzhudzhev, R. Deliyski, A. Pandelova, “Influence of Environment Conditions on the Infra-Red
Object Detection Sensor FC-517, 34th International Scientific Symposium Metrology and Metrology
Assurance 2024, MMA 2024, https://doi.org/10.1109/MMA62616.2024.10817663, 2024

Abstract—This paper presents analysis of influence of environment conditions on the IR flying
fish object detection sensor FC-51 part of the MH-B series. The sensor was tested with different
concentration of dust particles in the air in the range of 8-900 mg/m3 and constant light intensity and
results show constant values of object detection. Additional experiments under constant dust
concentration, variable light directions and no obstacle shows that the IR sensor faulty detects object
based on the light intensity. The detection also depends on the light orientation. The FC-51 sensor output
is modeled by binary logistic regression.

Contributions



» The influence of dust particle concentration over a wide range on the operation of
the infrared semsor FC-51 was experimentally analyzed, and the absence of a
statistically significant effect on the detection distance was established.

I'7.2 A. Pandelova, N. Stoyanov, B. Dzhudzhev, “Determination of Limit of Detection in
Electrochemical Biosensors”, 2023 11th International Scientific Conference on Computer Science,
COMSCI 2023 - Proceedings, 10.1109/COMSCI59259.2023.10315871, 2023

Abstract — one of the important parameters determining the quality of an electrochemical
biosensor is the limit of detection (LOD). A definition of this parameter is given by the International
Union of Pure and Applied Chemistry (IUPAC). Different approaches are known for calculating the
LOD in different types of biosensors, each of which comes with advantages, disadvantages and
limitations. Three methods are mainly applied to determine LOD from experimental data - from low
concentration standard deviations, from a calibration curve, and from instrument resolution. The
calibration curve method was used to determine the LOD in amperometric electrochemical biosensors.
Experimental data from really developed electrochemical biosensors — plant-tissue and enzyme-based -
were used to perform the calculations. The resulting values for sensitivity and LOD are b=2.97
mM/mgO2/1, SLOD=0.206 mM for plant-tissue biosensor and b=3.1 mM/mg02/l, SLOD=0.176 mM
for enzyme-based biosensor. The calibration curve method can be used as a useful tool for preliminary
indicative quality analysis of a amperometric electrochemical biosensor.

Contributions

» The applicability of existing approaches for determining the Limit of Detection (LOD) in
electrochemical amperometric biosensors has been analyzed and experimentally evaluated. In
the absence of an established unified methodology, the application of the LOD determination
method from a calibration curve proposed by Loock and Wentzell was investigated. It was
established that the calculated LOD values exceed the lower limit of the biosensor’s
measurement range. At the same time, it was confirmed that the minimum measurable
concentrations may be lower than the calculated LOD, which reveals the limited interpretative
value of LOD as an absolute measurement limit in electrochemical biosensors.

I'7.3 B. Dzhudzhev, B. Velev, V. Kamenov, “Non - destructive Analysis of FerromagneticMaterials by
Means of Barkhausen Effect Methods”, XXXII International Scientific Symposium Metrology and
Metrology Assurance 2022, DOI 10.1109/MMAS55579.2022.9993312, 2022

Abstract— The paper presents two modern methods based on the effect of Barkhausen and
used for the study of specimens of construction steel and amorphous alloys. In particular, the methods
discussed in the study are the method of magnetic noise and that of magneto-acoustic emission. The
study deals with the effect of steel and amorphous alloys structure on the numerical characteristics of
the magnetic noise (magnetic noise stress) and on those of the magnetoacoustic emission (mean
quadratic stress of the acoustic emission). A possibility to apply those characteristics is outlined, i.e. one
can use them when performing specific nondestructive control of constructional steels and amorphous
alloys. It is proved that the signals of the magnetic noise stress and those of the magneto-acoustic
emission depend on the magnitude of the structure of the studied construction steels and amorphous
alloys.

Contributions

» The dependence of the characteristics of magnetic noise and magnetoacoustic emission, induced
by the Barkhausen effect, on the structural state of structural steels and amorphous Fe-based



alloys has been experimentally investigated. It was established that the signals of magnetic noise
and magnetoacoustic emission are sensitive to internal stresses and plastic deformation in steel,
as well as to structural defects in amorphous alloys, such as the presence of crystalline grains,
pores, and dislocations. Fundamental differences in the behavior of magnetic noise and
magnetoacoustic emission have been confirmed, despite their common physical origin related
to the irreversible motion of domain walls. In addition, a specific frequency-dependent extreme
behavior of magnetic noise under certain conditions was observed, likely associated with
internal friction and the chemical composition of the alloys.

I'7.4 B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Functional Generator Software Optimization Through
Virtual Instruments”, 2021 XXXI International Scientific Symposium Metrology and Metrology
Assurance (MMA), DDOI: 10.1109/MMAS52675.2021.9610942, 2021

Abstract— This report presents software optimization of the GW Instek AFG-2005 functional
generator by providing functionality to it to perform control on vibration impact system. The generator
is controlled via the LabVIEW software environment. The difficulties that arose during the optimization
and their solution are presented.

Contributions

» An optimization of the software for the GW Instek AFG-2005 function generator has been
developed by integrating virtual instruments in the LabVIEW environment, enabling precise
control of a vibration generation system. Key issues related to the control of signal amplitude
and frequency were identified and resolved, including the synchronization of parameters with
the generator’s response time. Virtual instruments were developed for creating sweep cycles
with adjustable limits, number of octaves, and direction of frequency transition, and the accuracy
of the generated signals with respect to the set parameters was experimentally confirmed.

I'7.5 B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Development and Research of a Capacitive Transducer
for Angular Displacement Measurement”, 2021 XXXI International Scientific Symposium Metrology
and Metrology Assurance MMA) DOI: 10.1109/MMAS52675.2021.9610969, 2021

Abstract— The report presents the methodology and difficulties in developing a capacitive
transducer for angular displacement. Experimental studies of the developed converter are presented, as
the measurement of the capacity is performed by two independent methods. Mathematical models are
derived giving the relationship between the value of the capacitance and the area of overlap and the
distance between the electrodes.

Contributions

» A capacitive transducer for angular displacement with simultaneous variation of the distance
and overlap of the electrodes has been developed. The device was validated through
experimental measurements and mathematical models and is suitable for laboratory training in
non-electrical measurements.

I'7.6 B. Dzhudzhev, J. Afzali, A. Pandelova, N. Stoyanov, “Virtual Measurement System for
Simultaneous Recording of the Temperature Change from Multiple Transducers”, 2020 XXX
International ~Scientific Symposium Metrology and Metrology Assurance (MMA), DDOI:
10.1109/MMA49863.2020.9254232, 2020



Abstract— The paper presents the hardware and software part of the developed virtual
measurement system for automatic recording of the change of the temperature change from multiple
transducers. An algorithm of the working process of the virtual measurement system is shown.

Contributions

» Avirtual measurement system has been developed for the automatic and simultaneous recording
of temperature changes from multiple thermocouples, ensuring minimal human intervention,
reduction of errors, and the possibility for easy adaptation to various applications.

I'7.7 B. Dzhudzhev, B. Velev, M. Zlatkov, P. Kostadinov, “Study on the Structure and Composition of
new Ferromagnetic Materials with an Automated System for Complex Non-destructive Testing”, 2020
XXX International Scientific ymposium Metrology and Metrology Assurance (MMA), DDOI: 10.1109/
MMA49863.2020.9254265, 2020

Abstract: The paper presents the results of the study of the structure and composition of new
ferromagnetic materials, performed with an automated system for complex nondestructive testing of the
structure and mechanical properties of samples and articles of metal materials MULTITEST. It consists
of several modular devices that measure one or two non-destructive information parameters based on
methods with different physical fundamentals (magnetic, ultrasonic and thermoelectric).

Three optimized modular devices of the system are presented: MULTITEST-MCO10 for research of
ferromagnetic materials with the methods for measuring the magnetic noise and the magnetoacoustic
emission of Barkhausen, MULTITEST-CDO10 for research of materials with the methods for measuring
speed and attenuation of ultrasound and MULTITEST-TEO10 for measuring the thermoelectric power
in metallic materials. The main approaches for the optimization of the automated data processing from
measurement / test and the adjustment of the modular instruments are presented, by applying the graphic
program LabVIEW.

The possibility for the application of these methods for complex non-destructive testing of the structure
and composition in samples of sintered materials for permanent magnets, samples of amorphous alloys
and samples of active cathode materials for application in electric and hybrid electric vehicles (EV /
HEV) vehicles is shown. It has been proved that the non-destructive information parameters - magnetic
noise voltage and magnetoacoustic emission voltage depend on the structure and composition of the
studied amorphous alloys and cathode materials, and the nondestructive information parameters speed
and attenuation of ultrasound in the controlled material depend on the structure and composition of the
neodymium magnets. The nondestructive information parameter of the method for measuring the
thermoelectric force - thermoelectric voltage can be used as an additional parameter in many cases in
complex non-destructive testing - for example in amorphous alloys and permanent magnets.

Contributions

» Correlations between non-destructive informational parameters (magnetic noise,
magnetoacoustic emission, ultrasonic velocity and attenuation, thermoelectric voltage) and the
structure and composition of materials have been presented, enabling reliable grouping and
quality control without destruction of the samples.

» An automated system MULTITEST for comprehensive destructive and non-destructive testing
of the structure, composition, and mechanical properties of new ferromagnetic materials has
been developed and optimized.




I'7.8 B. Georgiev, N. Gladichev, A. Pandelova, B. Dzhudzhev, J. Afzali, N. Stoyanov, “Study of a Panel
of Recyclable Materials to Improve Energy Efficiency During the Winter Season”, 2020 XXX
International ~Scientific Symposium Metrology and Metrology Assurance (MMA), DDOI:
10.1109/MMA49863.2020.9254240, 2020

Abstract—in this article, two panels of recyclable materials have been developed and studied,
one panel being coated with Plexiglas and the other with a Fresnel lens. The temperature is measured
with thermocouples type K. For several consecutive days measurements were performed at different
intensities of sunshine. It has been shown that the use of a Fresnel lens to heat the air in the prepared
panel with sunlight is not effective.

Contributions

» Two types of panels made from recyclable materials for improving energy efficiency during the
winter season have been developed and experimentally investigated—one with a Plexiglas cover
and another with a Fresnel lens. It was shown that the Plexiglas panel retains heat more
effectively and increases the air temperature inside the aluminum cylinders, while the Fresnel
lens does not provide effective heating.

I.8.1 T.Spasov, B. Dzhudzhev, “Mobile Station for Collecting Measurement Information”, XXXIII
International Scientific Symposium Metrology and Metrology Assurance 2023, ISSN 2603-3194, 2023

Abstract— In this article, a developed mobile platform with Arduino — microcontroller for
monitoring air parameters in a working environment (temperature and relative humidity) is presented.
The system is organized in such a way that it is possible to work in real time with remote control and
remote reception of the measurement data. The mobile platform can be used to measure the temperature
and humidity of the air in a working environment in rooms with harmful working conditions for people.

Contributions

» A mobile Arduino-based platform for wireless measurement and monitoring of temperature and
humidity in hard-to-reach or hazardous environments has been developed, providing high
accuracy and the possibility for remote control.

I.8.2 N. Kirilov, B. Dzhudzhev, N. Stoyanov, A. Pandelova, “Virtual Instrument for mass measurements
with Arduino Uno”, International Scientific Symposium Metrology and Metrology Assurance 2024,
ISSN 2603-3194

Abstract—The paper presents a developed virtual instrument for mass measurements using
Arduino Uno Rev3 and software LabVIEW.Experimental test with the virtual instrument are presented
and analyzed.

Contributions

» A cost-effective and flexible virtual instrument has been developed—the integrated block
consisting of a load cell, HX711 amplifier, Arduino Uno, and LabVIEW, which enables easy
measurement, visualization, and processing of mass data.

I.8.3 A. Pandelova, S. Vladov, N. Stoyanov, B. Dzhudzhev, “System for Monitoring and Analysis of
Environmental Data”, PROCEEDINGS OF THE TECHNICAL UNIVERSITY OF SOFIA, issue 2, pp.
38, 2738-8549/DOI: 10.47978/TUS.2022.72.02.007



Abstract—Most of the employees in the office have no idea what health risks the work
environment hides for them. It is important to maintain a healthy working environment in the office, as
this can reduce the absence of sick staff and their good tonus can be maintained. An environmental data
monitoring and analysis system has been developed, which includes a particulate matter sensor, a light
sensor and a temperature sensor. The system includes three main units - sensor part with three different
sensors, Arduino Nano sensor communication platform and web server for communication with which
the Linux operating system is used. The necessary settings have been made for reading data from the
sensors, converting them into digital form, storing them in a database and graphical visualization of the
measured values. When visualizing the measurements, the period of visualization can be chosen - from
the last hour to one year ago. The developed system has been tested for monitoring the environment of
a real object.

Contributions

» A system for monitoring and analysis of working environment parameters (dust particles,
illuminance, and temperature) has been developed through the integration of Arduino Nano,
sensors (NOVA SD011, MAX44009, DS18B20), and web-based visualization under Linux.

I.8.4 B. Dzhudzhev, B. Velev, “Investigation of metallic materials with ultrasonic methods”, Bulgarian
Journal of Engineering Design, Issue 44, pp.91-94, ISSN 1313-7530, 2021

Abstract: The paper presents two non-destructive methods for ultrasonic examination of
metallic materials. The structure andstrength characteristics of samples and castings of cast iron, steel
and aluminum alloys were studied with the methods for measuring the information non-destructive
parameters - speed and attenuation coefficient of ultrasound in the studied materials. These non-
destructive information parameters provide information from the volumetric ultrasonic waves passing
through the entire cross section of the material. The velocities and the attenuation coefficient of the
ultrasound were calculated and a correlation of these parameters with the tensile strength in responsible
castings of gray and high-strength cast irons, as well as a correlation of the hardness in tool steel samples
was established. The elastic characteristics are also determined - the modulus of elasticity E (Jung's
modulus) and the modulus of angular deformation (torsion) G in aluminum castings and their
dependence on the structure of the controlled zones.

Contributions

» The capabilities of automated ultrasonic non-manipulative methods for reliable determination
of the mechanical and elastic properties of metallic materials are presented, including the
detection of defects not visible with traditional X-ray methods.

I.8.5 A. Pandelova, T. Georgiev, N. Stoyanov, B. Dzhudzhev, “Development of a system for
measurement of carbon monoxide and smoke detection”, Proceedings of the TECHNICAL
UNIVERSITY OF SOFIA, ISSN: 2738-8549, Vol. 71, No. 4, 2021

Abstract — carbon monoxide is a colorless and odorless gas that is lighter than air; it can cause
symptoms of poisoning to varying degrees, which can lead to serious consequences. The aim of the
report is to develop a system for measuring the concentration of carbon monoxide and smoke. An
electro-chemical sensor MQ-2 and an Arduino platform were used for the development of the system.
A series of experiments were performed to test the system — in the city park, in underground parking,
garage, indoor. The obtained results are analyzed.

Contributions



» A practical and accessible system for measuring the concentration of carbon monoxide and
smoke has been developed using an MQ-2 electrochemical sensor and an Arduino platform,
enabling reliable monitoring of air quality both indoors and outdoors.

I.8.6 B. Velev, B. Dzhudzhev, “Automated processing of data from measurement of thermo electric
driving voltage in metals and alloys”, Bulgarian Journal of Engineering Design, Issue 42, ctp. 30-35,
ISSN 1313-7530

Abstract: The paper analyzes some possibilities for automated data processing from measuring
the characteristic of the thermoelectric driving force (TEDS) - thermoelectric driving voltage ET in
samples of metals and alloys. Algorithms for software development for an automated system for
evaluation of results are presented. 2 statistical methods for classification of groups of samples and
articles by measured values of ET in sorting by brand (chemical composition) and heat treatment
(hardness) of some metals and alloys - cluster analysis and robust (stable) estimates that are suitable for
processing of data with high scattering.

Contributions

» The data processing procedure for measuring the characteristics of thermoelectromotive force
(thermo-EMF) and thermoelectric voltage in metal and alloy samples has been optimized.

I.8.7 B. Dzhudzhev, V. Angelov, M. Zlatkov, P Kostadinov, “Testing of automaticized system for
complex non-destructive study of metallic materials”, International journal for science, technics and
innovations for the industry "MACHINES. TECHNOLOGIES. MATERIALS", pp.273-276 , ISSN
1313-0226

Abstract - A program to test automatized system for complex non-destructive testing of the
structure, the physical and mechanical properties of samples and products from metallic materials is
presented. The system consists of several modular devices that measure two nondestructive information
parameters based on methods with different physical principles (magnetic, acoustic, thermoelectric,
etc.). In the paper only two modular units - MULTITEST MCO10 for testing ferromagnetic materials,
based on the measurement of the magnetic noise voltage and magnetoacoustic emission and
MULTITEST CDO010 for testing of metallic materials based on measuring the speed and the attenuation
coefficient of ultrasonic waves in the materials are presented. General methodology of the testing /
measuring system, as well as methodology for calibration and metrological assurance of the equipment
in operation of the system in a complex nondestructive testing has been developed. Conclusions are
made on the reliability of the system measurements when used in complex nondestructive control of
metallic materials.

Contributions

» Various physical methods have been integrated into a single automated system, demonstrating
improved accuracy and probability of correct evaluation through two-parameter
measurement, applicable to different types of metals and industrial products.

I.8.8 B. Dzhudzhev, J. Afzali, “Research and development of capacitive transducer for measuring
displacement of bimetallic strip”, Proceedings of International Scientific Symposium "Metrology and
Metrological Assurance 2018", ISSN 2603-3194



Abstract: In the report is presented a method for implementation of capacitive transducer for
measuring displacement of bimetallic strip. A set of studies have been made on the developed transducer.

Contributions

» A capacitive transducer for measuring the displacement of a bimetallic plate has been developed.

I.8.9 B. Dzhudzhev, N. Pantileev, V. Kamenov, “Equipment testing for environmental effects to ensure
safe transport”, Proceedings of International Scientific Symposium "Metrology and Metrological
Assurance 2017", ISSN 2603-3194

Abstract: The report presents the capabilities of Environmental Testing Laboratory, part of
Bulgarian Institute of Metrology, for testing of equipment used in the automotive, shipbuilding and
aviation industry and the impact of the environment on the transportation of equipment. The standards
according to which tests were performed in the test laboratory, the created vibrations and the non-
compliance criteria are given. Test results of different equipment are shown.

Contributions

» The capabilities of the Environmental Impact Laboratory, part of the Bulgarian Institute of
Metrology, for conducting experimental testing of different types of equipment are presented,
including the identification of effects such as resonance phenomena and deviations under
specified vibration conditions.

I.8.10 N. Stoyanov, A. Pandelova, B. Dzhudzhev, “INFLUENCE OF MAXIMAL ENZYMATIC RATE
OF AMPEROMETRIC BIOSENSOR IN PING-PONG ENZYME KINETICS”, Bulgarian Journal of
Engineering Design, Issue 33, ISSN 1313-7530

Abstract: In the present work simulation analysis of maximal enzymatic rate to amperometric
biosensor in steady-state conditions is developed. Co-substrate sensitive variant in ping-pong enzyme
kinetics is analyzed. The differential equations describing process in enzyme membrane is solved by
numerical integration in MATLAB. Concentration profiles of substrate and co-substrate in active
membrane and output signal of amperometric biosensor for different values of maximal enzymatic rate
is obtained. The analysis about influence of maximal enzymatic rate to metrological characteristics of
biosensor is made.

Contributions

» A mathematical model of the processes in the active enzyme membrane has been created,
described by nonlinear differential equations for substrate, cosubstrate, and product.

» A simulation analysis of the influence of the maximum enzymatic reaction rate on the
functioning of a single-enzyme amperometric biosensor with a cosubstrate-sensitive variant
under ping-pong enzyme kinetics has been carried out.

I.8.11 N. Stoyanov, A. Pandelova, B. Dzhudzhev, "INFLUENCE OF TILE MODULE TO
AMPEROMETRIC BIOSENSOR IN PING-POONG ENZYME KINETICS”, Bulgarian Journal of
Engineering Design, Issue 32, ISSN 1313-7530

Abstract: In the present work simulation analysis of Tile module to amperometric biosensor in
ping-pong enzyme kinetics is developed. The investigation for one-enzyme product-sensitive and
cosubstrat-sensitive variant in steady-state condition is made. The ordinary differential equations from



second order of substrate, co-substrate and product are solved using final elements method in MATLAB.
Concentration profiles of the substrate in the enzyme membrane and output signal of amperometric
biosensor for different values of Tile module is obtained. The analysis about influence of Tile module
to metrological characteristics of biosensor is made.

Contributions

» A simulation model of a single-enzyme amperometric biosensor with ping-pong enzyme
kinetics has been developed. The model solves a system of nonlinear differential equations for
the concentrations of substrate, cosubstrate, and product in the active membrane. Using this
model, the influence of the Thiele modulus (®2) on concentration profiles and output current
was analyzed, demonstrating the transition between kinetic, mixed, and diffusion operating
regimes.

I'.8.12 B. Dzhudzhev, "™MATHEMATICAL MODEL AND UNCERTAINTY BUDGET OF SYSTEM
FOR CALIBRATION OF ACCELEROMETERS WITH VIRTUAL STANDARD?”, Proceedings of the
Technical University of Sofia, Volume 66, Book 2, ISSN 1311-0829

Abstract: The paper presents mathematical model and uncertainty estimation of the result,
under new approach for accelerometers calibration, using virtual standard.

Contributions

» A mathematical model and uncertainty budget have been developed for a system for calibration
of accelerometers using a virtual reference standard. The developed model includes all key
influencing quantities and their uncertainties, allowing accurate prediction of the measurement
result. It was demonstrated that the use of a virtual reference standard simplifies the calibration
system, eliminating the need for certain blocks and their associated uncertainties, which
improves the accuracy and reliability of measurements.

I.8.13 B. Dzhudzhev, ”VIRTUAL INSTRUMENT FOR VIBRATION MONITORING”,
ANNOUNCEMENTS OF UNION OF SCIENTISTS — SLIVEN, ISSN 1311-2864

Abstract: In this paper a virtual instrument made in the programmable environment LabVIEW,
that makes frequency analysis of an input signal in the time domain, is given. There is an option to set a
critical value, stopping the program when reached.

Contributions

» A virtual instrument for vibration monitoring, implemented in the LabVIEW environment, has
been developed, enabling real-time frequency analysis of complex input time signals.

I.8.14 V. Ivancheva, S. Kachulkova, B. Dzhudzhev, V. Slavov, “Examination of capacitive transducers
and their use for measurement of small linear displacements”, Proceeding of XLVIII International
Scientific Conference on nformation, Communication and Energy Systems and Technology, ICEST 26
—29 June 2013, Ohrid, Macedonia, ISBN 978-9989-786-90-7

Abstract — This article discusses capacitive transducers and their application for measurement
of small linear displacements. Experimentally defined and analyzed are the functions of transformation
of capacitive transducers with change of the distance between electrodes and the overlapping area
between the electrodes.



Contributions

» Effective methods for measuring precise linear displacements using two types of capacitive
transducers (with variable overlapping plate area and with variable distance between plates)
have been presented.

I.8.15 B. Dzhudzhev, “Determining the Actual Conversion factor of Vibration Transducers with Virtual
Instrument for Calibration”, International Scientific Symposium "Metrology and Metrological
Assurance 2014", ctp. 439 mo 444, ISSN 1313-9126

Abstract: - This article shows one step of the calibration of vibration transducers using
comparison method. A virtual instrument is developed using the programming environment LabVIEW,
which contains 3 sub instruments. The first sub instrument simulate signals derived from the reference
and the calibrated vibration transducers, the second finds the amplitude of the base frequency and the
third processes these signals. The treatment consists in detecting the actual conversion factor of the
calibrated vibration transducer and its uncertainty

Contributions

» A LabVIEW-based tool has been created that simulates signals from a reference and a calibrated
transducer, performs frequency analysis of the fundamental amplitude, and processes the results
to determine the actual conversion coefficient and its uncertainty.

I.8.16 Nikolay Gourov, Bozhidar Dzhudzhev, Tasho Tashev, “Computer Based Virtual Instrument for
Weight Measurement®, Proceeding of sixth International Conference - Computer Science2011 , 01 -03
September 2011, Ohrid, Macedonia", ISBN: 978-954-438-914-7

Abstract: Weight measurements are one of the oldest known and most used in the practice.
Different sensors are used for this type of measurements. The most common are magnetoelastic,
piezoelectric, strain gauges, etc. The virtual instruments are the most current direction in measuring
technique. Their construction was made possible because of the development of technologies that create
conditions for establishing a virtual environment. Widely used for building of this environment is the
program package LabVIEW. The paper presents virtual instrument for weight measuring consisting of
strain gauge, instrument amplifier, ELVIS II and computer on which LabVIEW program is running. The
instrument designed can easily perform the following functions: calibration, compensation and
correction.

Contributions

» An algorithm for software compensation of the supply voltage drop in a strain gauge sensor has
been developed, significantly reducing the error in the measured values.

» A computer-based virtual instrument for weight measurement, implemented in LabVIEW, has
been developed. It integrates a strain gauge sensor, signal amplifier, NI ELVIS II workstation,
and a computer for processing and visualization of measurements.

I.8.17 Nikolay Gourov, Bozhidar Dzhudzhev, “THERMOELECTRIC THERMOMETER FOR
EDUCATIONAL PURPOSES, Proceedings of the Technical University of Sofia, Volume 62, Book 2
ISSN 1311-0829



Abstract: The paper presents main principles of temperature measurement using thermocouples
as sensors. Methods showing how to realize the compensation of the temperature of cold junction of the
thermocouple are given. Virtual instrument for temperature measurement is developed in LabVIEW
environment on this basis. This instrument can work with different types of standard thermocouples and
can perform compensation of the cold junction temperature. In addition it allows calibration and
correction. All this operations can be demonstrated to the students during the educational process. They
can be tested and explored by the students by examining the virtual instrument.

Contributions

» A virtual instrument for temperature measurement with thermocouples, implemented in
LabVIEW, has been developed, enabling reliable temperature measurement through software
cold-junction compensation and calibration.

I.8.18 Nikolay Gourov, Bozhidar Dzhudzhev, “STUDY OF STRAIN GAUGES FOR EDUCATIONAL
PURPOSES, Proceedings of the Technical University of Sofia, Volume 63, Book 2 ISSN 1311-0829

Abstract: Strain gauges are between the most spread and widely used in practice transducers.
They are measuring directly strain, which can be caused by forces, pressures, moments, heat, structural
changes of the material etc. In many cases other quantities are converted to strain and measured with
help of strain gauges. In this paper strain gauges are discussed in detail, having in mind their main
characteristics. Their experimental study in laboratory environment is shown for educational purposes.
Virtual instruments are designed to measure displacement and mass applying transducers with strain
gauges. They allow exploration and calculation of the main characteristics of transducers and strain
gauges used.

Contributions

» Two virtual instruments in LabVIEW for displacement and mass measurement have been
developed, enabling laboratory investigation of strain gauges without the need for complex
equipment.

331.1 Stoyanov, N., Pandelova, A., Dzhudzhev, B., Georgiev, T.Z., Kalapchiiska, J, ,,Prediction of
particulate matter content PM10 with artificial neural network and multiple linear regression®,
APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH, issue 6, pp. 5643-5655, ISSN 1589
1623, DOI 10.15666/aeer/2106_56435655

Abstract: Air pollution in industrial areas in Bulgaria are among the most serious problems
affecting the environment and human health. Therefore, the accurate prediction of air pollution levels is
particularly important. The present study compares the predictive capabilities of two modelling
approaches using multiple linear regression and artificial neural networks. The models are based on the
relationship between particulate matter concentration with meteorological variables and gaseous
pollutants. The comparative statistics show that the complex interactions between the studied input
factors are better modelled using the nonlinear approach implemented by multilayer perceptron. The
obtained results have very high accuracy and reliability and can be successfully used to predict PM10
one day ahead in Sofia, the capital city of Bulgaria.

Contributions

» A one-day prediction model for PM10 concentration in urban conditions has been developed
based on artificial neural networks, demonstrating higher accuracy compared to classical linear
regression.



> A comparative analysis between linear and nonlinear methods for forecasting atmospheric
pollution has been performed, proving the advantages of machine learning in modeling complex
environmental interactions.

» A methodology for using meteorological and gas data to develop reliable models for air quality
monitoring and control in Sofia has been proposed.

331.2 Stoyanov, N., Pandelova, A., Georgiev, T., Kalapchiiska, J., Dzhudzhev, B., ,,Forecasting of air
pollution with time series and multiple regression models in Sofia, Bulgaria®, Journal of Environmental
Engineering and Landscape Management, issue 3, pp. 176-185, ISBN 1648-6897, DOI
10.3846/jeelm.2023.19467

Abstract: Air pollution is one of the serious environmental problems. The high concentrations
of particulate matter can have a serious impact over human health and ecosystems, especially in highly
urbanized areas. In this regard, the present study employs a combined ARIMA-Multiple Linear
Regression modelling approach for forecasting particulate matter content. The capital city of Bulgaria
is used as case study. A regression analysis techniques are used to study the relationship between
particulate matter concentration and basic meteorological variables — air temperature, solar radiation,
wind speed, wind direction, atmospheric pressure. The adequacy of the models has been proven by
examining the behavior of the residues. The synthesized time series model can be used for forecasting,
monitoring and controlling the air quality conditions. All analyzes and calculations were performed with
statistical software STATGRAPHICS.

Contributions

» A combined ARIMA-MLR model for forecasting PM10 concentration has been developed,
integrating meteorological variables and enabling accurate short-term air quality predictions.

» An analytical approach for assessing model adequacy has been developed, including
verification of the distribution and correlation of residuals to ensure the reliability of the
forecasts.

» A methodology for data transformation and selection of appropriate statistical distributions has
been developed, ensuring the correct application of statistical models in cases of incomplete or
non-standard meteorological data.

331.3 Velev, B., Djudzhev, B., Dimitrov, V., Hinov, N., ,,Comparative Analysis of Lithium-Ion Batteries
for Urban Electric/Hybrid Electric Vehicles®, BatteriesOpen source preview, 2024, 10(6), 186, DOLI:
10.3390/batteries10060186

Abstract: This paper presents an experimental comparison of two types of Li-ion battery stacks
for low-voltage energy storage in small urban Electric or Hybrid Electric Vehicles (EVs/HEVs). These
systems are a combination of lithium battery cells, a battery management system (BMS), and a central
control circuit—a lithium energy storage and management system (LESMS). Li-lon cells are assembled
with two different active cathode materials, nickel-cobalt—aluminum (NCA) and lithium iron phosphate
(LFP), both with an integrated decentralized BMS. Based on experiments conducted on the two
assembled LESMSs, this paper suggests that although LFP batteries have inferior characteristics in terms
of energy and power density, they have great capacity for improvement.

Contributions



A method for measuring and calibrating the state of charge of lithium—iron phosphate cells has
been developed, introducing a correction factor that compensates for errors in capacity
measurement using the Coulomb counting method.

An experimental lithium-based energy storage and management system for low voltage has been
developed using two different lithium-ion chemistries (nickel—-cobalt—aluminum and lithium—
iron phosphate), which was integrated into a test vehicle for measurements during real urban
driving cycles.

An intelligent modular battery management system has been developed, enabling decentralized
control of cells through active and passive balancing and providing accurate state-of-charge
measurement with an accuracy of approximately 2-2.5%.

A systematic comparison between nickel-cobalt-aluminum and lithium—iron phosphate cells
has been carried out, determining energy density, internal resistance, and cycle durability, and
identifying the advantages and disadvantages of both technologies.

An assessment of the applicability of a lithium-based energy storage and management system
for low-budget urban electric and hybrid vehicles has been performed, with recommendations
for the use of nickel-cobalt-aluminum cells when fast charging with cooling is required.

Recommendations for future improvement of lithium—iron phosphate systems have been
developed, including increasing energy density and efficiency, as well as integrating intelligent
battery management algorithms using Kalman filters or machine learning for optimization of
charge/discharge processes and lifetime.

Functional and qualification tests of the lithium-based energy storage and management system
have been conducted, including tests under constant and dynamic loads, as well as the
identification of weak cells and modular components.



