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ABTOp\Ha AncepTaunoHHNA Tpya: mar. uHx. uan Munyes Unves

Tema Ha-gucepTaumoHHus Tpya: ,MiscnegsaHe, aHanms u yCbBbPLUEHCTBAHE HA CUCTEMU
3a permcrpupaHe n HaTpynsaHe Ha [aHHU Npu n3mMepBaHUs NapameTpu Ha OKonHaTa
cpena”

UneH Ha Hay4HO xypu: un.-kop. leopru CnasyeB MuxoB, AOKTOp Ha HaykuTe, npodecop

1. AKTyaniHOCT Ha pa3paboTBaHusi B AUCEpTaUMOHHUSA Tpya npoodonem B
Hay4HO U HaY4YHOMPUIIOXHO OTHOLIEHUE.

AKTyanHocTTa Ha TemaTa Ha JucepTaumoHHus Tpya e 6escrnopHa. C uen
n3yyaBaHe Ha W3MEHeHWsiTa Ha knumaTta B rnobaneH mawab, HapacTBa HyxagaTta oT
npocneasiBaHETO Ha BCE NO-TONISAAMO KONIMYECTBO NapameTpu, Ha Bce NoBeYe M No-TPyAHO
AOCTBMHU MecTa Mo cBeTa. ToBa € oT 0cobeHo 3Ha4YeHne 3a nscneaBaHe nocrneguumuTe ot
YOBELLKOTO Bb3EeNUCTBUE BbpPXYy OKOMHaTa cpefa. B ToBa oTHOLIEHME AUCEPTALMOHHUAT
TPYA € HanbfHO akTyaneH, 3aHMMaBalkm Cce C BbMNpocUTE 3a W3cnenBaHe,
YCbBbPLUEHCTBAHE Ha NOOXOAW, anrOpuTMU, CXEMOTEXHUYHM U MPOrpaMmHM MeToam 3a
pernctpupaHe u HaTpynBaHe Ha JaHHU NP N3MEPBaHUSA NapamMeTpu Ha OKonHaTa cpeaa.

2. CTteneH Ha no3HaBaHe CbLCTOSHMETO Ha npobnema M __TBOpYecka
MHTepnpeTaLusa Ha JIMTepaTypHUsa MaTtepuan

HanpaseHoTo nuTepaTypHO npoyyBaHe ([naBa 1) n HanpaBeHWst aHanu3 B HEro
nokassaT 3agbnboyeHo nosHaBaHe Ha TemaTukaTa. JiutepatypHu 3arnasmus ca obwo 103,
kKato 3 ca Ha Obnrapcks esuk, OoCTaHanuTe — Ha aHIMUMNUCKM e3nk. EnemeHTn Ha
nuTepaTypHO nNpoyyBaHe MpoAbiMKaBaT U B CbLUMHCKATA 4acT Ha Tpyda, B Xoda Ha
LISFIOCTHOTO U3NOXeHMe Ha pa3paboTkuTe Ha aBTopa.

ABTOpPBLT € geduHWpan uenta Ha OUCEpPTaLMOHHUA Tpyd KaTo ... u3credsaHe,
aHasu3 u ycbebpuweHcmeaHe Ha Memoou, CXeMHU peweHus u anapamypu 3a uaMmepsaHe
napamempu Ha OKosiHama cpeda 8 HeoberyXeaemMu 30HU U Mpu eKCmpPEeMHU yCriosus,
koumo Qonyckam u3roni3gaHe 8 peasHo epeme ...“. 3a U3NbIHEHWE Ha uUenTa ca
nocTaBeHu 4 3aayu, KOUTO Ca CBBbP3aHN CbC CNEAHOTO:

— u3cnefgBaHe Ha Bb3MOXHOCTUTE Ha CEH30pU 3a HansraHe, BMAXHOCT W
TemnepaTtypa u ONTUMU3UPAHE Ha CXEMHUTE pellueHus u npoueaypu 3a obpaboTka Ha
AaHHW C orneg MnOHWXaBaHeE Ha KOHCyMauusTa, nogobpsiBaHe Ha TOYHOCTTa W
obesnevyaBaHe HagexaHa paboTa;

— Npoy4yBaHe U n3cnegBaHe Ha HOBU Bb3MOXHOCTU 33 Ob/ITOBPEMEHHO U3MEpBaHe
Ha NnapaMeTpuTe Ha BATbpA NPU eKCTPEMHMU YCIOBUS;

— Cb3fjaBaHe Ha MeTodoNorna 1 anapartypa 3a Ab/AroBPEMEHHO perncTpupaHe Ha
OCHOBHW MapamMeTpu Ha OKonHaTa cpefa B €KCTPEMHM YCNOBUSE U C Bb3MOXHOCT 3a
paboTa B peanHo Bpeme;

— MNpoyyYBaHE W aHanu3 Ha Bb3MOXHOCTUTE 3a W3NON3BaHE Ha TEXHUKUTE U
MeToauTE Ha eKCNepTHUTE CUCTEMWN NPU U3rPaKLAHETO HA adanTUBHU camonoaabpiKallm
ce ycTpoWucTsa.

OTpenHuTe 3agayn ca nocnefoBaTeNHO pellaBaHWM B rnaBuTe Ha Tpyaa no
cbuecTtBo. ObpasoBaTenHuTe Uenu Ha gucepraumsaTa ca OTIIMYHO U3MbITHEHMN.

3. ChoTBeTCTBME Ha M3GpaHaTa MeToAMKa Ha u3crieaBaHe C MocTaBeHaTa uen
M 33241 Ha AUCEPTALMOHHUSA TPya

MeToanyeckn OUCEPTALMOHHMAT Tpyd CrneABa efHa MHOrO SiCHa noruyeckara
nocrnenoBaTeNHOCT, CbCTOosILLA Ce OT:

— nperneg v aHanua Ha CbLUECTBYBaLLM METOAW, CEH30PM, YCTPOMCTBA U CUCTEMM
3a MU3MepBaHe Ha OCHOBHM METEOPOIOrMYHM NapaMeTpy Ha OKonHaTa cpeaa;




— aHanuUTU4YHO OnucaHue Ha U3bpaHuTe CEeH30pU U YCTPOICTBA U npeanaraHe Ha
afeKBaTHU KOHLENUWUM U CTPYKTYpHU;

— TeopeTnYeH aHanu3 Ha NPeanoKEHUTE PeLLEHWS;

— paspaboTBaHe Ha afeKBaTeH Ha LienTa xapayep U codTyep;

— KCNepuMEHTasHW uscneaBaHus U aHanus Ha pesynraTuTe.

MNonyyeHnTe ekcnepuMeHTanHu pesynTtaTv ca ajeksaTHa Bepudwukauus Ha
npeanoxeHute pelueHns. Beuuko ToBa NoTBbpKAaBa AOCTOBEPHOCTTA Ha MaTtepuana u
CbOTBETCTBA HAMbIIHO Ha LieNnTa U 3agadynTe Ha AUCepTaLMOHHUS TPy,

4. KpaTtka aHanuTM4YHa XapaKTepuCTUKa Ha ecTecTBOTO M OLeHKa Ha
OOCTOBEPHOCTTa Ha MaTepuana

MpepnctaBeHnaT Tpya e B o6em oT 124 ctpaHuum PasnpeneneHmeTo Ha matepuana
€ KakTo crnepsa: 3arnaBHa CTp., CbAbpXaHue, cnUcbK Ha durypute (43), CNUCbK Ha
Tabnuuute (2) n yBog — 6 cTp.; YeTupu rmaeu 7-113 cTp.; 3aknYeHue, NPUHOCK U
nyénukauumn no gucepTaumoHHUsa Tpya 4 cTp.; nsnonssana nutepatypa 119-124 ctp.

maBa 1, o3arnaseHa ,CucteMun 3a nsmepBaHe OU3NYHN NapamMeTpy Ha OKonHaTa
cpepa“, npeacrtaensiBa nuTepaTypHUM MNpOy4YyBaHE, B KOSTO € HanpaBeH LEeneHacoyeH
npernes Ha napameTpuTe Ha OKonHata cpeda, Ha CbllecTByBalyM CUCTEMU 3a
METEOPONOrMYHN U3MEPBAHUSA, KaKTO M Ha [ApYrM eKCnepTHU MHoronapameTpuyHu
cuctemu. JintepaTypHOTO nNpoyyBaHe ob6XxBalla U CpaBHEHWE Ha METOAUTE U CPeacTBa 3a
U3MepBaHe Ha TemnepaTtypa W BMAAXHOCT Ha NPU3EMHUS Bb3AyX, Ha aTMocdepHO
HansraHe N Ha CKOpPOCT Ha BATbpa. JIuTepaTypHOTO NpoyYBaHe 3aBbplUBa C M3BOAM, HA
BasaTa Ha KOUTO ca NOCTaBEHM LenTa 1 3ajayuTe Ha QUCepTaLNOHHUS.

maBa 2 e nocBeTeHa Ha M3MepPBaHETO Ha HAKOW METEeOpPOSIOrMYHWM NapameTpu.
Tyka e namepsaHeTo Ha Temnepartypa ¢ Pt100 3a koeTo e muscnegBaHo BrUMSHUETO Ha
CTeneHTa Ha anpoKCMMUpAaLLMA NONIMHOM BbPXY TOYHOCTTA Ha NPUBBLP3BAHE Ha ckanaTa u
aHanu3 Ha U3TOYHULMTE Ha rpeLlKn, namepsaHeTo ¢ undpos ceHsop TMP112, npu konto
ca uscnegsaHW U3TOYHULUUTE Ha rPELLKM U ca NpeanoXeHu npoueaypwu 3a nosullaBaHe
TOYHOCTTaA Ha KanubpupaHeTo. MscneaBaHn ca Bb3MOXHOCTUTE 32 U3MepBaHe ¢ Uudpos
ceH3op 3a snaxHoct HDC1080 n e npeanoxeHa npoueaypa 3a kannbpupaHe Ha ceHsopa.
N3cnegBaHn ca BB3MOXHOCTUTE 3a M3MEpBaHE Ha aTMOCEpPHO HansiraHe ¢ LudposB
ceHsop BMP180, kato e npeanoxeH MeTon 3a nNOBULWIABAHE TOYHOCTTA 4pes
npuBbp3BaHe KbM (PMKCMpaHa ToYka OT paBHOBECHaTa KpuBa Ha BoaarTa.

maBa 3 onucea paspaboTka Ha TEH3OMETPUYEH AaHEMOMETBLP 3a M3MepBaHe Ha
napameTpute Ha BATbpa. [1o cbLecTBO TOBa € egHa nHoBaTUBHA pa3paboTka, B KOATO e
HanpaBeH aHanu3 Ha aepoauHaMWYHUTE CuUnKM, CbOoOpPasHO C KOHCTPYKTUBHUTE
0COBEHOCTN Ha KOHMUrypMpaHu B MOCTOBa CXeMa TEH30PEe3UCTOpU 3a MNOCTUraHe Ha
ABYAUMEHCUOHHA u3mMepBaTeniHa ckana, KakTo U OTYATaHe BNUSIHUETO Ha NITbTHOCTTA Ha
Bb3gyxa BbpXy TOYHOCTTa Ha u3MepBaHe. PaspaboTkata Ha TEH30METPUYHUSA
aHeMOMEeTbp BKMIOYBA BCUYKM HEroBUM [AEeTalnuv, KaTo MeXaHM4YHA KOHCTPYKUMS W
€reKTPOHHO-U3MepBaTenHa CUCTEMA, C HanpaBeH CTaTUYEH NapamMeTpuyeH aHanus.
lMpoBegeHUTe ekcrnepuMeHTanHuW M3NUTBaHWS NOTBbPXKAABaT KOHUENuUusTa Ha HOBUSA
TEH30METpUYEeH aHEMOMETbP W JaBaT OCHOBaHME 3a MO-HaTaTbLIHO pa3paboTBaHe U
YyCbBbpLUEHCTBAHE Ha Moaena.

maBa 4 npegctaBs paspaboTkaTa Ha ajanTuUBHa CcUCTEMa 3a U3MepBaHe
napamMeTpuTe Ha OKonHaTa cpefa. XapAyepHUAT au3anH uenu edekTUBHO aganTtupaHe
KbM cneundunyHute ocobeHocTM Ha pabota — HeobXxoAMMOCT OT EHEepProemkocT,
M34uMcnuTenHa MOLUHOCT W nogxoaswm wusmepsatenHun npubopu. [lpoektupaHata
noagcuctemaTta 3a KOHTPOST Ha MOLUHOCTTa BKMOYBA HEOOXOOUMUTE CXEMOTEXHUYHMU
PELLEHMs 3a NoaCUrypsiBaHe U ynpaBreHne Ha 3axpaHBaHETO, KaKTO U KOMMOHEHTUTE 3a
cnefeHe v nopgabpxaHe Ha QyHKUMOHANHOCTTa Ha cuctemaTa. Ynpasnssawjata
noacucTemMa ocurypsiea xapgyepa, HeobxoaAuMm 3a WU3NbIIHEHMETO Ha MNOAXOASALLM
anropuTMu, opraHmsmpalumn epektmBHaTta pabota Ha cuctemara, MHOPMaLMOHHUSA MOTOK
N KOMyHukauusiTa c noTtpebutensa. OcobeHoCcTM Ha CceH3opHaTaTa nogcucrema e
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Bb3MOXHOCTTa 3a fAobaBsiHe Ha CEH30pu C UKCUpaHW agpecu U BbBEXOAHe Ha
napameTpu u4pes3 MWHTEpakTVBeH Auanor ¢ noTpebutens. LlsnoctHo npoektupaHara
cuctema nos3BonsiBa KakTo paboTa B peanHo Bpeme, Taka U WU3BbPLUBAHETO Ha
ABbMNTOBPEMEHHM W3MEPBAHUSI NPU EKCTPEMHU YCNOBUA W OrpaHWYeH KanauuteT Ha
3axpaHBaLUMA U3TOYHUK.

5. Hay4yHu n/unv Hay4HONPUNOXHU NPUHOCU HA OUCEPTALMOHHUA TPYA.

lMpuHoCUTE B HacTosAWMS TPyA Ce OTHAcAT [0 uW3cnegBaHe, aHanus wu
paspaboTBaHe Ha NOAXOAM, METOAMN U NPOAYKTU (XapayepHU U cohTyepHU) 3a U3MepBaHe
Ha napameTpy Ha oOKonHata cpefa, NPWIOXKUMU MNPU CUCTEMU 3a LbIITOBPEMEHHO
peructpypaHe M HaTpynBaHe Ha [daHHW B HeobCnyXBaemMu 30HM M MNPU EKCTPEMHMU
ycnosus. [puHOCUTE UMaT Hay4yHO-MPUITOXEH Xapaktep M MoraT ga ce obocobat B
CcneaHoTo:

— NpeanoXeHuTe CpaBHUTENHUM M aHanUMTUYHU KanubpoBbBYHU npoueaypu Ha
DasaTa Ha aHanUTUYHO M3BEAEHUN U eKCNepUMEHTANHO U3CneABaHN U3TOYHULM Ha rPeLLKu
npy M3MepBaHe Ha TemnepaTypa, aTMOC(EepHO HansraHe M OTHOCUTESHa BMAXHOCT
no3sosiABaT NoBuLLABaHE HA TOYHOCTTA HA UHCTPYMEHTUTE — T .

— aHanUTU4YHO U3BEAEHUTE U MU3CneaBaHe Ha 3aBUCUMOCTUTE NpU onpeaensHe Ha
CKOPOCT M MOCOKa Ha BATbpa Ca Aanu OCHOBaHWE 3a npejfiaraHeTo Ha OpWUrMHarHo
pelLeHne Ha aHemomeTbp 6e3 aBmxeLLmn ce YacTu, 6asmpaH Ha TEH3OMETPUYHU CEH3OPW.
TeopeTUYHOTO u3cnefBaHe Ha BIMAHUETO Ha aKTOpUTE Ha OKonHaTa cpeda BbpXy
paboTtata Ha npubopa W W3BBLPLUEHUAT aHanu3 Ha HEroBUTE XapakTepuCTUKU aasaT
Bb3MOXHOCT 3a HerosaTa paboTa B eKCTPEMHU YCrOBUS;

— NpeanoXeHa N uscrnefsaHa € CXxeMa 3a CHEMaHe Ha curHana oT TeH30CeH3opuTe
Ha aHemMomeTbpa M e paspaboreHa mMmeToauka 3a obpaboTka Ha nocTbnBaWUTE
eKcrnepuMeHTanHu gaHHu. AHanusmpaHu ca M3TOYHUUWUTE Ha FPELLKU U ca NpeanoXeHu
HacoKM 3a OTCTpaHsABaHe U KOMMEHCUpaHeTo uM. [lpunoXxmmocTTa Ha NpPearioXXeHoTo
OpUrMHarnHo peLleHue ce NoTebpXKaaBa OT MOSyYEHUTE eKCnepuMeHTanHu AaHHu;

— MpPennioXeHUTE U eKCnepUMEHTUPaHM CXEMOTEXHUYHU pELUEHUS U CUCTEMHMU
anropuTmu cnocobceTeaTt 3a nogobpsiBaHe Ha paboOTHUTE XapaKTEPUCTUKK HA cuctemara —
eHeproedeKTMBHOCT, aAanTUBHOCT, CaMOANArHOCTUKa U yrpaBfieHne Ha rpeLLKnuTe.

3asBeHUTe OT aBTOpPA NPUHOCK BAPHO OTpassBaT NOCTUrHATOTO B AUCEPTALMOHHUSA

TpyA.

6. OueHKa 3a cTeneHTa Ha JIMYHOTO y4acTue Ha AUcCepTaHTa B MPUHOCHUTE.

Cnopen papgeHuss maTepuan M HanpaBeHUMTe MO Hero nybnukaumm, cyutam 4e
NPUHOCUTE B HaCTOAWMA TPyA Ca NPeauMHO JIMYHO Aeno Ha AucepTaHTa, noA
PBbKOBOACTBOTO Ha HEroBuTe pbkoBoauTenu gou. A-p Mutbo MuteB u gou. a-p Emun
AumunTpos.

7. MpeueHka Ha Ny6nuKauuuTe No AMCEepPTaUUMOHHUA TPyA.

Mo Tpyaa ca HanpaBeHu 7 nybnukaumm Ha KoHdpepeHuun B bvnrapus, oT KouTo 5
Ha ,Electronics-ET'xxxx", 1 Ha ,ICEST“ n 1 Ha ,EnektpoHuka”. lybnukaumm [4, 5] ca
camocTosiTenHn. HanpaseHute nybnukaumm nokpuBaT paBHOMEPHO AucepTauMoHHaTa
TeMa M ca AOCTaTbYHM MO KOSIMYECTBO M KAa4yecTBO. 4 OT CTaTuuTe ca WHAEKCUpaHu B
Scopus. CbbpaHute TOYkM OT MuHuMmanHuTe M3uckBaHuUsi nNo nokasaten [ ca 85.8, ¢
KOETO 3Ha4YUTEesTHO ce HaaxBbpnAaT nsnckyemute 30.

8. M3non3BaHe Ha pe3ynrature OT AUCEpPaTUMOHHUA Tpya B HayyHata M
couumanHaTa npakruka.

MonyyeHnTe pe3yntaTu B OUCEpPTaUMOHHUSA Tpya Ha mar. uHx. [Ouad WUnues ca
NPSKO NPUMOXUMM B HayYHO-NpunoxHaTta obnact Ha EnektpoHusauusita npu cuctemu 3a
perucTpupaHe 1 HaTpynBaHe Ha AaHHW 3a napameTpu Ha okonHaTta cpepa. [lpeanoxexHu
ca 3aBbpPLUEHN TEXHMYECKN pa3paboTKu, OT KOUTO MO-BaXHUTE NPUIOXHU MPUHOCKU MoraT




pa ce ob6ocobAT B cnegHoTo:

— Cb3dajeHa MHoronapameTpuyHa nofieeBa anapaTtypa 3a perucrpupaHe
napameTpuTe Ha OKOMHaTa cpefa C WHTErpypaHy pexmmu 3a AbAroBpeMEHHO
HaTpyneBaHe Ha fJaHHW, paboTa B peanHo BPEME M KOHTPONHO-AMArHOCTUYHA HACTPOWKa,
nogxogsuia 3a paboTta B eKCTPEMHU YCNOBMS;

— paspaboTeHO codTyepHO ocurypsiBaHe Ha YynpaBrieHuMe Ha cuctemarta 3a
pernctpupaHe napameTpuTe Ha OKONHaTa cpeda, BKAKYBALLO anroputMmu  3a
nogobpsBaHe  eHeproeeKkTMBHOCTTA, ajanTUBHOCTTA, camoguarHocTmkarta WU
yNpaBfieHNETO Ha rpeLUKuTe;

— pa3paboTeHo NoaXoAALLO KOMMIOTbPHO NpUnoXeHne ¢ rpacduyeH notpebutenckm
nHtepdenc 3a paborta CbC cucTemaTa 3a perucTpupaHe napameTpute Ha oOKonHaTta
cpena.

Yact oT paspaboTkute ca Hamepunu NpUroXeHue B HayyYyHOU3CnegoBaTencku
npoekt no porosop WM02/11/2014 mexagy HOHW v HUITT npu BAH ,Cb3gaBaHe Ha
nHcopmaumoHHa 6asa 3a u3cnegBaHe Ha CeM3MUYHOCTTa W CTpyKTypata Ha o.
JINBUHICTBH M OKONMHOCTUTE Ype3 NpoBeXOaHe Ha KOMMMEKCHWU MpoyyYBaHWUs B paioHa Ha
bbnrapckata aHTapkTu4ecka 6asa“.

9. OueHKa Ha CLOTBETCTBMETO Ha aBTOpedepaTa

MNpeacrtaBeHnsT aBTopedepaT € B obem oT 32 crpaHuum CbabpXaHueTo My
CbOTBETCTBA HA CbAbPXAHWETO Ha AMCEepTauMOHHMA Tpyad. B Hauyanoto e npepcraseHa
obLa xapakTepucTuka Ha AMcepTauMoHHUS TPy, BKIIOYBALLA aKTyanHoCT Ha npobnema,
uen Ha guceprtauusTa, 3ajayn M METOAM Ha uscrnegBaHe, KakTo M OUEHKa 3a Hay4yHaTta
HOBOCT, MpakTU4YeckaTa nNpuUNOXUMocT M anpobaumsAta Ha wuscneasaHusita. Cneasa
KOHLEHTPMpPaHO NpeAcTaBsHE Ha OTAENHMTE rnaBu OT gucepTaumsTa. AsTopedepaTsT
3aBbpLLUBA C ONUCAHWE Ha NPUHOCUTE Ha AMCEPTAUNOHHUSA TPYA, CMMCHK Ha nybnukauumTe
no Tpyda u aHoTaums Ha aHrnuiicku esuk. OueHkata Mu 3a aBTopedepaTa e, 4Ye Ton
oTroBapsi Ha obuonpueTuTe W3NCKBaAHWATA U OTpassiBa BSAPHO CbAbPXAHMETO W
NPMHOCUTE Ha ANCEPTaLMOHHNUA TPy,

10. MHeHuMA, NpenopbLKU K 6enexku

[apox cBoe ochmumanHo MHEHME 3a BbTPELLUHATa 3awmTa Ha guceprauuaTa Ha
mar. uHx. Juan Mnues. C yooBoncTeBne otuntam, 4Ye noBeyeTo oT 3abenexkute (Makap v
HecblUecTBeHM), KouTo Osix OTnpaBun KbM [ucepTaHTa ca B3eTW npeasua npu
OKOHYaTenHoTo odopMsiHE Ha Tpyaa. B okoHYaTenHust BapmaHT Ha gucepTauuoHHUA TPYA
CMMCBKBLT HA UMTUpaHaTa nurtepartypa He € NpeAcTaBeH crnopen U3MCKBaHUATA.

Hamam 3abenexku no OTHOLUEHME Ha KONMWYECTBOTO UM KAYeCTBOTO Ha
n3BbpLUEHaTa OT AucepTaHTa paboTta no Temarta Ha auceptaumsta. CneumanHo uckam aa
oTbenexa paspaboTkata n nscneaBaHuATa No TEH3OMETPUYHUSA aHEMOMETbLP — CUYUTaM,
ye TOBa € efHa MHOBATMBHA W NepcnekTMBHa paspaboTka, koATo Gu morna ga Gbvae
3allUUTEeHa Ha-MankoTo KaTo NoneseH moaen.

3aKnyeHue:

CuuTam, 4ye obpasoBaTenHaTta n HayyHaTa 3agadv Ha gucepraumsita ca UsnbIiHEHN
Ha BWUCOKO HuBO. [lpeaBua akTyanHocTTa Ha TemaTa, HanpaBeHuTe pa3paboTku,
n3crneaBaHUsa U aHanuau, NOCTUrHaTUTE pPes3ynTaTh, KakTo U HanpaBeHuTe nybnukaumu,
nasam MOJIOXKUTEJIHA oueHka Ha aucepTaumMoHHUS Tpya U npegnaraMm Ha 4neHoBeTe
Ha yBakaeMoTo Hay4yHo Xypu Aa rnacysaT 3a AaBaHeTo Ha obpasoBaTenHaTa v HayyHa
cTeneH ,A0KTop” Ha mar. nHx. [uan Munyes Mnnes no npodecuoHanHo HarnpasBneHue
5.2. EneKkTpoTexHuka, €neKTpOHMKa M  aBTOMaTUKa, HayyHa  cneuuanHocT

,EnekTpoHnsauuns’. 7
-
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1. The topicality of the problem developed in the dissertation in scientific and
scientific-applied terms:

The topicality of the dissertation subject is indisputable. In order to study climate
change on a global scale, there is a growing need to track an increasing number of
parameters, in many more remote places of the world. This is of particular importance for
the study of the human impact effects on the environment. In this matter, the dissertation
is completely relevant, dealing with the questions of research, enhancement of
approaches, algorithms, schematic, and program methods for data acquisition and data
accumulation in environmental parameters measurements.

2. Degree of knowledge of the problem state and creative interpretation of the
literature

The literature study (Chapter 1) and analysis made in it shows an in-depth
knowledge of the subject. Literary titles cited are 103 in total, 3 in Bulgarian, the rest in
English. Elements of the literary study continue in the main part of the work, in the course
of the author's overall development.

The author defines the purpose of the dissertation as "... research, analysis and
enhancement of methods, schematic solutions and instruments for measuring
environmental parameters in unattended areas and in extreme conditions that allow real-
time use ...". To accomplish this goal, 4 tasks have been set, which are related to the
following:

— exploring the capabilities of pressure, humidity and temperature sensors and
optimizing circuitry and data processing procedures to reduce power consumption,
improve accuracy and ensure reliable operation;

— study and research of new possibilities for long-term measurement of wind
parameters under extreme conditions;

— development of methodology and equipment for long-term recording of basic
environmental parameters in extreme conditions and with real-time operation;

— study and analysis of the possibilities of using the techniques and methods of the
expert systems in the construction of adaptive self-supporting devices.

The individual tasks are consistently solved in the chapters of work in essence. The
educational goals of the dissertation are well fulfilled.

n

3. Compliance of the chosen research methodology with the goals and tasks
of the dissertation
Methodologically, the dissertation follows a very clear logical sequence, consisting

of:

— review and analysis of existing methods, sensors, devices and systems for
measuring basic meteorological parameters of the environment;

— Analytical description of the selected sensors and devices and offering adequate
concepts and structures;

— theoretical analysis of the proposed solutions;

— developing adequate hardware and software;
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— experimental research and analysis of results.

The experimental results obtained are an adequate verification of the proposed
solutions. All this confirms the accuracy of the material and fully corresponds to the
purpose and tasks of the thesis.

4. Brief analytical characterization of nature and evaluation of material
reliability

The presented work is in volume of 124 pages. The material distribution is as
follows: title page, contents, list of figures (43), list of tables (2) and introduction - 6 pages;
four chapters 7-113 pages; conclusion, contributions and publications on the dissertation 4
pages; used literature 119-124 p.

Chapter 1, entitled "Systems for measuring physical parameters of the
environment", is a literary study that provides a thorough review of environmental
parameters, existing meteorological measurement systems, and other expert multi-
parameter systems. The literature study also covers the comparison of methods and
means for measuring the temperature and humidity of ground air, atmospheric pressure
and wind speed. The literary study ends with conclusions, on the basis of which the
purpose and tasks of the dissertation are set.

Chapter 2 deals with the measurement of some meteorological parameters. Here is
the temperature measurement with Pt100 for which the influence of the degree of the
approximating polynomial on the accuracy of scale binding and the analysis of sources of
error was investigated, the measurement with the digital sensor TMP112, where the
sources of errors were investigated and procedures for improving the accuracy were
proposed of the calibration. Measurement possibilities with digital humidity sensor
HDC1080 were investigated and a procedure for calibrating the sensor was proposed. The
possibilities of measuring atmospheric pressure with a BMP180 digital sensor are
explored, and a method for improving accuracy using a point of the equilibrium curve of
water is proposed.

Chapter 3 describes the development of a strain gauge anemometer for measuring
wind parameters. In essence, this is an innovative development in which the analysis of
aerodynamic forces is made, in accordance with the design features of the strain gauges
configured in the bridge circuit to achieve a two-dimensional measuring scale, as well as
taking into account the influence of air density on the measurement accuracy. The
development of the strain gauge anemometer includes all its details, such as mechanical
construction and electronic measuring system, with static parametric analysis. The
experimental tests confirm the concept of the new strain gauge anemometer and provide
a basis for further development and enhancements of the model.

Chapter 4 presents the development of an adaptive system for measuring
environmental parameters. The hardware design aims to effectively adapt to the specific
features of the job - the need for power efficiency, computing power and appropriate
measuring instruments. The designed power control subsystem includes the necessary
schematic solutions for securing and managing the power supply, as well as the
components for monitoring and maintaining the functionality of the system. The control
subsystem provides the hardware necessary to execute the appropriate algorithms that
organize the efficient operation of the system, information flow and communication with
the user. Features of the sensor subsystem are the ability to add sensors with fixed
addresses and inclusion of parameters through an interactive dialogue with the user. The
comprehensively designed system allows both real-time and long-term measurements
under extreme conditions and limited power source capacity.

5. Scientific and / or scientific-applied contributions to the dissertation.
The contributions in this work relate to the study, analysis and development of
2




approaches, methods and products (hardware and software) for measuring environmental
parameters applicable to long-term systems for recording and accumulating data in
unattended areas and under extreme conditions. The contributions are scientific-applied
and can be summarized in the following:

— the proposed comparative and analytical calibration procedures, based on
analytically derived and experimentally studied sources of error in measuring temperature,
atmospheric pressure and relative humidity, allow increasing the accuracy of instruments.

— analytically derived and investigated dependencies in determining wind speed
and direction have given rise to the proposal of an original solution for an anemometer
without moving parts, based on strain gauges. Theoretical study of the influence of
environmental factors on the operation of the instrument and the analysis of its
characteristics, allow the system to work in extreme conditions;

— a scheme for signal conditioning and measurement, for the anemometer strain
gauge sensors, was proposed and developed and a methodology for processing the
experimental data was developed. The sources of error have been analyzed and
guidelines for elimination and compensation have been proposed. The applicability of the
proposed original solution is confirmed by the experimental data;

— the proposed and experimented schematic solutions and system algorithms help
to improve the performance of the system - energy efficiency, adaptability, self-diagnosis
and error management.

The contributions made by the author accurately reflect the achievements in the
dissertation.

6. Assessment of the deqree of the dissertation student's personal
participation in the contributions.

According to the given material and the publications made on it, | think that the
contributions in this work are mostly the personal work of the author, under the direction of
its managers Assoc. Prof. Mityo Mitev and Assoc. Prof. Emil Dimitrov.

7. Assessment of dissertation publications.

There have been 7 publications published at conferences in Bulgaria, 5 of which
are Electronics-ET'xxxx, 1 is ICEST and 1 is Electronics. Publications [4, 5] are
independent. The publications made cover the dissertation topic evenly and are sufficient
in quantity and quality. 4 of the articles are indexed in Scopus. The points collected from
the Minimum requirements under indicator ' are 85.8, which significantly exceeds the
required 30.

8. Using the results of dissertation work in scientific and social practice.

The results obtained in the dissertation of M.Eng. Dian lliev are directly applicable
in the field of Electronization in data acquisition and data logging systems for
environmental parameters. Complete technical developments are proposed, of which the
major applied contributions can be identified in the following:

— created multi-parameter field equipment for recording environmental parameters
with integrated modes for long-term data logging, real-time operation and control-
diagnostic setting, suitable for work in extreme conditions;

— developed system management software for recording environmental
parameters, including algorithms for improving energy efficiency, adaptability, self-
diagnosis and error management;

— developed a suitable computer application with graphical user interface to work
with the system for registering environmental parameters.

Some of the developments have found application in a research project under
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contract 02 / 11/2014 between NFSI and NIGGG at the Bulgarian Academy of
Sciences “Creating an Information Base for Investigation of Seismicity and Structure
of Fr. Livingston and the surrounding area by conducting comprehensive surveys in
the Bulgarian Antarctic Base area ".

9. Assessment of the correspondence of the abstract

The abstract presented is 32 pages long. Its contents correspond to the content of
the dissertation. In the beginning, a general characteristic of the dissertation is presented,
including the relevance of the problem, the purpose of the dissertation, tasks and methods
of research, as well as an assessment of the scientific novelty, practical applicability and
approbation of the research. The following is a concentrated presentation of the individual
chapters of the dissertation. The abstract ends with a description of the contributions of
the dissertation, a list of publications on the work and an abstract in English. My
assessment of the abstract is that it meets the generally accepted requirements and
accurately reflects the content and contributions of the dissertation.

10. Opinions, recommendations and notes

I gave my official opinion on the internal defense of the thesis of the M.Eng. Dian
lliev. | am pleased to note that most of the remarks (albeit insignificant) that | made to the
dissertation were taken into account in the final design of the work. In the final version of
the dissertation, the list of cited literature was not provided as required.

| have no comment on the quantity and quality of the dissertation's work on the
topic of the dissertation. | particularly want to point out the development and research on
the strain gauge anemometer - | think this is an innovative and promising development
that could at least be protected as a useful model.

Conclustion:

| believe that the educational and scientific tasks of the dissertation are fulfilled at a
high level. Given the topicality of the topic, the research, analysis and analysis made, the
results achieved, as well as the publications made, | give a POSITIVE evaluation of the
dissertation and suggest that the members of the Honorable Scientific Jury vote for award
M.Eng. Dian Milchev lliev with Doctoral degree in professional field 5.2. Electrical
engineering, electronics and automation, scientific specialty "Electronization".

03.04.2020 Reviewer: M /
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