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"“"’AB'IEQp Ha m/IcepTauHOHHI/IH TpyA: Mar. HHK. Jluan Mumues Unues

Tema Ha gucepranmonnus Tpyxa: '"U3cienBane, aHAJIM3 H yChbBbPIIEHCTBAHE HA CHCTEMH
3a perucTpHpaHe M HATPYNBAaHe HA JaHHHU NPH U3MEPBAHHS MAPAMETPH HA OKOJIHATA
cpena” mno npodecuoHanHo HampaBienme S5.2. EnekrporexHmka, eleKTpOHHMKA,
aBTOMATHKa , HAy4yHa CHEeIHATHOCT ,,EekTponu3anus’
Penensent: npod. n-p umx. Hukona Buues Kones, 1.H.

1. AKTyaJIHOCT Ha pa3padoTBaHNA B THCEPTANHOHHHUS TPYA NP00/IeM B HAYYHO H
HAYYHO-NIPHJIOKHO OTHOIIEHHE:

AxTyanmHOCTTa Ha TeMaTa Ha JWCEPTAllMOHHUS Tpya Ha wikK. J(uan Minues He Oymm
CBMHEHHE, 3all0TO € 0€3CHOPHO HM3MCKBAHETO 3a Pa3BUTHE U MPHIOKEHHE HA CHCTEMH 3a
O00EKTHBHO H3MEpBaHE U MOHHTOPDUHI Ha BEJIMYMHH B 00JacTTa HAa METEOPOJOTHATA H
OKOJIHATa cpefa KaTo Isu10. Pe3ynraTute OT M3CIEBAaHUSATA 32 Ch3J]aBaHE W METPOJIOTHYHA
OLICHKa Ha CEH30pH M H3MEpBaTelIHU YCTPOWCTBA Ha TMapaMeTpd Ha OKOJHATa cpeaa
[IO3BOJIABAT Ja C€ IPEMIONKaT CTPYKTypH C TMOJOOpEHW TEXHHYECKH XapaKTEePUCTHKH,
[IPUTOJHM 3a INPOABDKATEIIHA H3MEPBAaHUS IpPU TEKKH METCOPOJIOTHYHH YCIOBHS H B
TPYAHOJOCTHITHU 30HH.

JucepranMoHHata  pa3paboOTKa  TPENCTaBlIsBAa HWHTEPECHO  HANpaBJICHHE  HaA
€JIEKTPOHHU3AIMATA HAa H3MEPBATEIHUTE MPOIIECH B METCOPOJIOTHATA M OKOJIHATA CpeJia.

2. IlocTaBeHH LEJIH H 3aJa49M:

enra, xosiTo mpecienBa TUCEPTAHTHT, € Ch3JaBAaHETO M M3CJIEBAHETO HA aBTOHOMHA
CHCTEMAa 3a IBJITOBPEMEHHO DETUCTPUpAHE W HATPYIIBaHE Ha JaHHH 32 METECOPOJIOTHYHH
IapaMeTpH Ha OKOJIHATA Cpefia B He0OCTy)KBaeMHU 30HU U MPH EKCTPEMHH YCIIOBHS,

OcHOBHHTE 3aJaudl BKIIOYBAT: OIIEHKA Ha BBH3MOXXHOCTHTE Ha CEH30DH 3a HAJATaHe,
BIQXKHOCT M TEMIEeparypa M ONTUMHU3UpAHE HA CXEMHHUTE pEIICHHS W MPOIEIypH 3a
06paboTka Ha TaHHUTE C OTJIe]] MOHMKAaBaHEe Ha KOHCYMaIUATa, M0100psBaHe Ha TOYHOCTTA U
OCHUI'ypsIBaHE HaJeKIHaTa padoTa Ha cucTeMarta; U3ClieIBAaHe HAa HOBH TEXHUYECKH PEIICHUS
3a JBITOBPEMEHHO H3MEpBaHE Ha IapaMeTpUTe Ha BAThPA NPH EKCTPEMHH YCIIOBHS;
Ch3/laBaHE HA METOJOJIOTHMs W amaparypa 3a JBITOBPEMEHHO DPErHCTpHpaHe Ha OCHOBHH
mapaMeTpyd Ha OKOJIHATa Cpela B €KCTPEMHH YCJIOBHS; NPOYyYBaHE Ha BBH3MOXKHOCTHTE 3a
M3II0JI3BaHE HAa €KCIIEPTHU CUCTEMHM IIPH M3TPAXKIAHETO HA aJalTHBHH CaMOIIOIIBPIKAIIH Ce
YCTpOMCTBA.

3. CreneH Ha NO3HABAHE ChCTOSTHMETO HA NMP00/IeMAa H HA JTUTEPATYPHHS MaTePHAJL:

IIpernensT Ha chuChKa Ha U3MOJ3BaHATA B JAWCEpTANHATA JIATEpPATypa, BKIFOYBAINA
103 3arnaBus, camo 3 oT kouto Ha kupwmna U 100 - Ha JTaTHHHINA, TOKA3Ba, Y€ AUCEPTAHTHT
[I03HaBa NMyOJIMKaMUTE B 00JIACTTa HA €IEKTPOHU3AIMATA, MOICTHPAHETO ¥ H3MEpBaTeITHATA
TEXHUKA B METEOPOJIOTHATA ¥ MPaBU KPUTHYCH aHAJIN3 Ha HEAOCTATBIUTE Ha JOCETANTHUTE
paspabotku. Toi#l moka3Ba moOpa JHMTEpaTypHa OCBEIOMEHOCT KaTO KOPEKTHO IMTHPA
U3TOYHMILK 3a Ja o0ocHOBe H30paHWs TOIXOJ NpH paspaboTkarta. M3cienBaHusTa 110
JCepTaIusATa ca MpoBeIeHHN B JTaboparopuuTe Ha Kareapa ,,Enekrponna Texauka” Ha TY —
Codus.



4. ChoTBeTCTBHE HA H30pPaHATA METOHKA HA M3CJIeBAHE C IOCTABEHHTE 1eJI U 32291
HA IACEPTAIHOHHHUS TPY/I:

JlMcepTaHThT METOAUYECKH IIPABUIHO € M30pay Haii-Hampes Ja pasriiefa W3BECTHH
METOAH, CEH30PH, YCTPOWCTBA W CHCTEMH 3a HM3MEpBaHE HA OCHOBHH METEOPOJOTHYHH
[IapaMeTpH Ha OKOJIHATa Ccpesa 3a JAa 000CHOBE OCHOBHHTE 3aBUCHMOCTH, W3IOJI3BAHU MPU
Te3n u3MepBaHus. Cien 0OEKTHBEH aHAIW3 Ha H3BECTHH TEXHHYECKH PEIICHHS, TOH
06o0maBa MoJe3HH KOHCTPYKTHBHH PEIICHHS HA CEH30PH W CHCTEMH, KOHTO Ja ca B
OCHOBAaTa Ha M3CJEeIBaHUATA 3a M0100psSIBaHE HA TEXHUTE KOHCTPYKTHBHU U METPOJOTHIHH
XapaKTEPUCTHKH.

JlucepTaHThT IpaBU aHATUTUYHO ONHUCAHWE Ha H30pPAaHUTE OT HETr0 CEH30pH H
yCTpOHCTBa, Ipelara KOHLENIUS U Ch3/aBa CTPYKTYpH Ha yCTPOMCTBA W CHCTEMH 3a
IBITOBPEMEHHO M3MEPBAHE Ha MapaMeTpH Ha OKOJIHATA Cpelia B TPYAHOJOCTHITHH MecTa B
OKOJIHATa cpena.

M3cnenBanusTa ca NOCTPOEHH Taka, 4e Ja ce MOCTHTHAT HEOOXOJUMHUTE peleHus Ha
3QJI0)KEHUTE B JuceprauusTta 3agadd. [IpaBum ce TCOpPETHYCH aHaIW3, IOCIEABaH OT
EKCIICpUMEHTAIHA H3CIe/BaHMs, rpaduyHa W MareMaTHyHa 00pa0OTKa Ha MOJYyYECHUTE
pe3ynTaTd. YCBOEHHU ca, NMPWIOKEHH U YCHBBPIICHCTBAHH METOJUKH 3a CHMYJIUpaHe Ha
IIPOLIECH, IPOTUYAId B CpeduTe ,,CeH30p-U3MEpBaH MapameThp” . JlHCepTaHTHT Biajee
MaTeMaTHYHMs amnapaT Ha aHalu3a M JeMOHCTpupa 1o0pa xapayepHa u codryepHa
OATOTOBKA 3a OO0OOCHOBaBaHe Ha CTPYKTYpHTE Ha CHCTeMHTe. [lpuiaranero W
YCHBBPIICHCTBAHETO HA TE€3W METOJUKH OOOTraTsABaT 3HAHMUATA M OIHKTA Ha JUCEPTAHTa U
IpeJICTaBIsIBAT 00pa3oBaTesIeH MPUHOC.

5. KpaTrka aHAINTHYHA XapPaKTePUCTHKA HA IUCEPTANMOHHHUS TPYI:

[ucepranmonnusaTr tpya € ¢ obem 124 cTpaHWId W BKIIOYBA YBOJ, YETUPH IJIaBHU,
3aKIIIOYEHHE, U JIUTepaTypa, KaTo B o0mus o0eM ca BKmoueHu 43 ¢urypu u 2 tabmumu. Toi
otroBaps Ha u3uckBanusTa Ha 3PACPD u [IpaBuianka keM Hero, kakTo u Ha [IpaBunHuka Ha
Texunueckus yausepcuter, Codus 3a mucepranms 3a OHC «JlokTop».

B mBpBa rnaBa € HampaBeH LENE€HAacOYEH Iperjell Ha ChINECTBYBAIlM METOAU H
CpEICTBa 3a H3MEpBAaHE Ha TeMIlepaTypa U BIaXKHOCT Ha IPU3EMHUS BB3IyX, Ha aTMOC(HEPHO
HaJSITaHE W HAa CKOPOCT Ha BiAThpa. CpaBHEHM ca M3MOJ3BAaHM METOJIU 3a OIIEHKAa Ha TE3U
[apaMeTpH, KaKTO M KOMIIOHEHTH W TEXHMYECKU pEIICHUs Ha Ppa3IddyHU H3MEpBaTE/IHU
ycrpoiicTBa. [IpHHOCEH eleMEeHT Ha TUCepTaHTa € W3BEeXKIAHETO M CHCTEMATH3UPAHETO Ha
(baxTopHTe, BIUSEIIM Ha TOUHOCTTA Ha KATMOpHpaHe U H3MEpPBaHe.

Bropa rmaBa e mocBeTeHa Ha aHAIM3 Ha CEH30pPH 3a HAIsAraHe, BIIAXHOCT H
temneparypa. lIpemioxkeHn ca MeToaM 3a ONTUMH3MpPAHE HA CXEMHHTE pEHICHUS U
npouexypu 3a oOpa0oTka Ha JaHHWTE IPH MHUHUMAalHa KOHCyMalus, Moj00psiBaHe Ha
TOYHOCTTA U OCUTypsIBaHE Ha HaJleXXTHa padoTa Ha CHCTEMATa.

W3cnenBany ca M3TOYHMIMTE Ha TpElIKA NpH H3MEpBaHE Ha TeMIieparypa ¢
tepmopesuctopu Pt100 u ¢ mudpos cernzop TMP112. U3cnenBano e BIUSHUETO Ha CTEIEHTA
Ha alpoKCHUMHMpAIusl IOJMHOM BBpPXYy TOYHOCTTA Ha MPHBBP3BAHE Ha CcKajara Ha
TEPMOMETPUYHHS CceH30p. M3crienBaHW ca HW3TOYHUIMTE HA TIPEIIKH TPH W3MEpBaHE Ha
temmeparypa ¢ mudpoB cerzop TMP112 u ca mpemioxxeHu NporeaypH 3a MOBHINABaHE
TOYHOCTTA Ha KaTUOpUPAHETO Ha TEMIEPATypHUS CEH30p Upe3 MPUBHP3BAHE KbM KOHTPOJIHA
TOYKA M 3a IMOBHINAaBaHE TOYHOCTTa Ha ceH3zopa TMP112 uype3 cpaBHeHHE ¢ JaHHH OT
KOHTPOJIEH TEPMOMETHD.

[IpoBeneHn ca €KCIIEPUMEHTH CBHC CIEHUATHO CH3JaJeHH 3a IeiaTa anapaTHH
KOMILJIEKCH 3a IIPOBEpKa Ha W3BE/ICHUTE 3aBUCUMOCTHU U 3a OIlEHKAa Ha MPHJIOKMMOCTTA Ha
IpeUIo’KeHaTa MpoIleIypa 3a MOBHUIIaBaHe Ha TOYHOCTTA. EKCIepUMEHTaTHUTE JaHHHU J100pe
ce chIVIacyBaT ¢ aHAJTUTUYHO IOIyYE€HUTE PE3yJITaTH.



Wscnensann ca BB3MOXKHOCTHTE 3a HM3MEpBaHE C HU(PPOB CEH30D 3a BIAKHOCT
HDC1080. INpemtoxena e mporenaypa 3a KaTuOpupaHe Ha CeH30pa 4pe3 MPUBLP3BAHE KbM
KOHTPOJIHA TOYKA H IOJIyYEHHTE €KCIIEPUMEHTATHH TaHHH YIOBJIETBOPSABAT M3UCKBAHHATA 32
BJIIQKHOCTHH M3MEpBaHMUS.

Wscnensanu ca BB3MOXKHOCTHTE 3a M3MEpBaHe Ha arMocepHO HajsraHe ¢ nudpoB
cenzop BMP180. Ilpemnoxen e Meron 3a NOBHIIABaHE TOYHOCTTA HA CEH30pa 4Ypes3
IpUBBP3BaHE KbM (PUKCHUpaHA TOYKA OT paBHOBECHATa KpWBa Ha Bojara. [IpHioKeHH ca
JaHHH OT €KCIIEPUMEHTAIHHWTE H3CIECIBAaHUS, KOHTO YIOBIETBOPSBAT H3HCKBAHHSATA 3a
U3MepBaHe Ha aTMOC(HEPHO HaJIATaHe.

B T1pera rmaBa e ommcaHa pa3paboTKara Ha TEH30METPHYEH aHEMOMETBHD 3a
U3MEPBaHMs HA CKOPOCTTa Ha IPU3EMHUS BB3IyX. HampaBeH e aHau3 u € mpeuiokeH MOIEN
Ha BIMSHUETO HAa TOYHOCTTA HAa U3MEPBaHE OT BJIAXKHOCTTA HA BH3/yXa, 3a KOCTO BIAKHHSIT
BB3/yX € IPEICTaBEH KaTO CMEC MEXKAY UICATHUTE Ia30Be HA CYXHsI BB3yX U BOIHUTE MapH.
I'pemikaTta mpy M34MClICHHE HA HAJSTaHETO Ha HACHINAHE HA BOJHMTE IAapd C TO3H MOJEIL,
CpaBHEHa ¢ peepeHTHH TaOJIMYHU CTOMHOCTH, € Io-Maiuka oT +0.3%.

JlvcepTaHTBT NOKa3Ba, Y€ TEMIEPATYpHHUIT eheKT BHPXY ILITHTHOCTTA HA BB3IyXa €
3HAYUTEIIHO IIO-TOJIAM, KaTro TOM ce yBennyaBa npuOmmsutenHo ¢ 1% 3a Bcexku 3°C cnaa B
temrepaTtypara. OT ToBa ciezBa, 4e 3a IETUAT TEMIIEPaTypeH IHana3oH, acpOIHHAMHIHHAST
HATHCK MOJKe J1a ce u3MeHH ¢ 10 50%. To3u pe3ynTar nokaspa 3HaUHTEIHOTO BH3ICHCTBHE Ha
TeMIIEpaTypara BbpXy TOYHOCTTA Ha H3MEPBAaHETO W 00yclIaBs HEOOXOAMMOCTTA OT
U3II0JI3BAHETO HAa KOHTPOJEH TepMOMeTHp. TpsibBa obaue na ce wWma TpeaBUA, Ye
3HAYWTEJHUTE OTKIIOHEHHS B HAIAraHETO ca TII0-CKOPO BCIIEACTBHE HaA IIPOMSHA B
HaJMOPCKaTa BHCOYMHA, JOKATO NEHOHOIIHUTE U CE30HHUTE H3MCHEHHS B aTMOC(HEpPHOTO
HajJAraHe ca 3HAYUTENHO IIO-MAJIKH. [03M TeopeTHYeH MOJEN IO3BOJIsBA Jia Ce HAaIpPaBH
OllCHKA Ha BJIMAHHETO HAa HM3MEHEHHMETO Ha IUTBTHOCTTA Ha BB3JyXa B 3aBUCHMOCT OT
TeMIIepaTypara, BIaXKHOCTTa U aTMOC(HEPHOTO HaJIIraHe.

B Ta3u rinaBa qucepTaHTHT Mpeiara OPUTHHAIHO PEIIEHHE 3a U3rpakIaHe Ha CHCTEMA
3a M3MEpPBaHE IIapaMETPUTE Ha BATHpa, KaTo pa3paboTkara ce CBeXIa [0 OpHUTHHATHA
MEXaHWYHA KOHCTPYKIHMS M NOIXOJsIIa eJIEKTPOHHA CXeMa 3a periucTpupane u 00paboTka Ha
CHTHAJIUTE OT TeH30pe3ucTopure. [IpennoxkeHOTO pelneHue € Oa3upaHo Ha CHCTEMa OT
TEH30METPUYHHM CEH30pH, H3MEpBAIllM aepOJWHAMHYHHS HATHUCK OKa3BaH OT BATHpPA U €
IOIXOMAIIO 3a ABITOBPEMEHHA paboTa B EKCTPEMHH YCIOBHUS. .

ITocTpoeH € mpOTOTHII HA MPEUIOKEHOTO YCTPOHCTBO HA TEH30METPUYEH aHEMOMETHD
U € u3CcjelBaHa HeropaTa padboTocrnocoOHOCT. OCHOBHOTO MPEUMYIIIECTBO Ha YCTPOHCTBOTO
3a U3MEPBAaHE Ha CKOPOCTTa HA BATHpA €, Y€ KOHCTPYKIHSITA HSIMa MEXaHHUYHO JBFIKEINH Ce
YacTH, a CEH30pHTE ca J00pe 3allUTeHH OT BIUSHHETO Ha OKOJHATa cpela — 3aMphb3BaHe,
OlOKMpaHe M MEXaHMYHO YBpeXkIaHe. ToBa MOBHINABA HAIEKIHOCTTa My IIpd padora B
€KCTPEMHH YCJIOBHUS M IO IIpaBM MOAXOSINO 3a HWHTETPUpPaHE KBM CHCTEMH 3a
OBITOBPEMEHHN HM3MEpPBaHMsA B Cpela C IOBUINEHA KOHICHTpAlWs Ha MallKh YaCTHIH,
BJIQKHOCT, IIMPOK IUAala3oH Ha TEeMIEpaTypHUs TPAJUECHT W TPYIACH AOCTHI — MOJSIPHU U
BHCOKOILIAHWHCKH YCIIOBHSL.

Cnopen KOHIENIUATA Ha AUCEPTaHTA MOTAaT Jia Ce Ch3/aaaT YCTPOMCTBA C J0CTAThYEH
JMana3oH Ha YyBCTBHTEIHOCT, KaTO TOBA I'M NpaBH JIECHO aJalTHPYEeMH 3a CIeNUDUIHA
ycioBus. HenoctaTek Ha IpeioKeHOTO YCTPOMCTBO € CHIIHATA 3aBHCHMOCT Ha (DYHKIIHHUTE
Ha TOBApHHUTE KIETKM Ha CEH30pa OT HAKJIOHA Ha OCTa CHpsAMO OcHoBara. [Ipemiara ce
TEXHUYECKO pEIIEHHE, CIOpEe] KOETO KOMIIEHCHPAHETO Ha 3aBHCHMOCTTA CTaBa dpe3
OTYMTAaHE BI'bjJa HA HAKIOH Ha OCTa uype3 J00aBSHETO Ha MabK EJIEKTPOHEH TPHOCOB
XKHMPOCKOII, 32 OTYUTAHE Ha BI'bJIa HA OCHOBHATA OC TIPH H3MEPBaHe.



e

JlvcepTaHTBT Npeiara Jia ce 100aBU U TPUOCOB aKCEICPOMEThP KaTo JaHHHUTE OT HETO
Jla ce M3I0JI3BaT KaTo KOPUTUPAIIX JaHHU NPH OTYNUTAHE MOPUBUTE HA BITHPA U BH3MOXKHU
IPEIIKY, Bb3HUKHAIN BCIIEJCTBHE HA MEXaHWYHHU BHOPAITHH.

B derBbpTa rN1aBa € IpeAcTaBeH MOJEN W QJITOPUTHM Ha aJalTHBHA CHCTEMa 3a
U3MEPBAHE IIapaMEeTpHTE Ha OKOJHATa cpena. J[MCepTaHTHT CH € MOCTaBHJ CIEHH(PHIHO
U3UCKBAHE 32 BUCOKOIIPOM3BOIMTENIECH PEXUM MPH M3MEPBaHE Ha MapaMEeTPUTE Ha OKOJTHATa
cpela B pealHO BpeME€ U W3HCKBAaHUS 3a MHHHMAaJTHA KOHCYMallWs 3a IIepHOIH Ha
IBITOBPEMEHHHN METEOPOJIOTUYHU H3MepBaHus. PexuMbT Ha paboTa B pealHO BpeMe H3HUCKBa
OT cHCTeMaTa MHHHMMAJIHM BpEMEHA Ha perucTpanus u o0padoTka Ha JaHHUTE MPH pa3IIupeH
Habop OT M3MEpBaHMs, KaKTO M TOAXOJAINa KOMYHHKaIus ¢ morpeOutens. BuBeneH e
aJalTUBEH KOHTPOJ, KOWTO IpEACTaBiIsBa QlrOpPUTHM 3a YIpaBlIeHHE Ha TeMIa Ha
HaTpyIBaHE Ha JaHHU MPU TO3H PEXKUM.

Ta3n xoHIENIUSA Ha AUCEPTaHTa, KOSATO a3 MOJKPEIsiM, W3UCKBa OT aJTOPUTHMA Ja
MOJKE caM Jja OIIpe/ielIs TeMIIa Ha HaTpyTIBaHe Ha TaHHHUTE U J1a € B ChCTOSHHE TUHAMUYHO J1a
ro IPOMEHS B 3aBHUCHMOCT OT BBHINHU (akTopu. B anropurhma 3a aganTHBEH KOHTPOI €
IIPEIBUICHA U BE3MOXKHOCTTA J1a C€ PETUCTPUPAT HEOOUYaWHU CHOUTHSL.

JlucepTaHThT € IpeaBUANIT BE3MOXKHOCT 3a JOOaBsSIHE Ha CEH30PH, ¢ GUKCHPAHH aJPecH
U BBBEXKIAHETO Ha BCHYKM IIapaMeTpH Ja CTaBa IOCPEICTBOM HHTEPAKTUBEH IHAIOr C
noTpeduTeNs, KaTo MEXIYBPEMEHHO CHCTEMaTa M3BBHPINBA IPOBEPKA 3a pa3IMYHH BHIOBE
MOTPEOUTENICKH U CUCTEMHU T'PETIKH.

Cucremara Moxke a ObJe ympapisBaHa M HAcTpoiBaHa Ype3 JAMPEKTHO IOJaBaHE Ha
KOMaH/UTE 0 cepueH uHTepdeiic, koeTo mo3BoisBa T da ObJe CBbp3BaHA U Ja paboTH
KaKTO ¢ KOMIIIOTbPHH CUCTEMH, TaKa U ¢ aBTOMATHYHHU CHCTEMH IO TbPIKAIIA KOMYHUKAIIUS
npe3 cepueH uHTepdeiic. C momomira Ha JOMBIHUTEIHH MCHIOTA, rpadHUHUST HHTEpdeiic
[103BOJIsIBA 10OABSHETO HAa peEepeHTHH NaHHH B ITaMETTa Ha CHCTeMara, KaKTO W JIECHOTO
3aJaBaHe Ha HACTpOMKHUTe 3a paboTa.

IIpuHOC Ha QUcepTaHTa € pa3BUTaTa CTPYKTypa Ha aJalTHBHA CHCTEMa 3a M3MEpBaHe
apaMeTpUTe Ha OKOJIHATa Cpena, M03BOJIsBalla, KakTo paboTa B peaslHO BpeMe, Taka U
U3BBPIIBAHETO Ha IBITOBPEMEHHH H3MEpBaHUS NPH EKCTPEMHH YCJIOBUS W OrPAHUYEH
KaranuTeT Ha 3aXpaHBallus H3TOUYHHUK.

IIpeioxkeHn ca KOHIENIUS M CTPYKTYpa Ha METEOpPOJOTHYHATA CHCTEMAa U METOHMKa
3a HaMaJsIBaHEe Ha KOHCyMHMpaHaTa €Heprusi OT CHCTeMara [0 BpeMe Ha HHTEPBATHTE MEXITy
M3MEpPBaHUATA M ca IPEAJIOKEHU MOJEIM Ha aJalTUBHU AJITOPUTMH 3a yIpaBleHHE Ha
pabOTHUTE peXUMHU Ha HaTpyIIBaHE Ha JaHHU IPHU ABITOBPEMEHHH H3MepBaHus. V3cieasano
€ BIMAHHMETO Ha MPEII0XKEHOTO PELIEHUe BbPXY TOYHOCTTA Ha IIPOBEKIAHUTE U3MEPBAHUS U
€ YCTaHOBEHO, Y€ METPOJIOTHUYHUTE XapaKTepUCTHUKH Ha araparypara ce 3aras3Bart.

Pa3zpaboreno e codTyepHO ocurypsBaHe 3a YyIpaBJeHHE Ha CHCTeMaTa U ca
UHTETpUpaHd Ha0Op OT aJalTUBHH QITOPUTMH 32 CaMOJMArHOCTHKA, YIpaBICHHE HA
paboTHUTE peXMMU U €(PEKTHBHO YIIPABICHHE HAa CHUCTEMHHTE PECYpPCH W KOMITIOTHPHO
IpUJIOXKEHHE ¢ rpadudeH NoTpeOuTeNcKH HHTepdeiic 3a padoTa chC cucTeMara, yJIeCHSBAIIO0
KOHHUTypUpPaHETO, HACTPOMKATa ¥ U3BEXKIAHETO HA TAHHUTE OT CHCTEMAaTa.

Cwe cp3afeHaTa anapaTtypa ca U3BbPIICHH MHOXKECTBO H3MEPBaHMUS, MIOTBBPIK/IaBAIIN
BB3MOXHOCTTA M 3a YIOTpeda B MOJIEBH YCIOBUS M OMpEACIISHE IBITOBPEMEHHUTE TPOMEHH
Ha GU3NYHU MapaMeTpy Ha cpefiaTa MpHU eKCTPEMHH YCIIOBHSL.

[IpaBu moOpo BIEYaTIIEHHWE BHCOKOTO KAa4eCTBO Ha NpeACTaBsiHE B rpaduueH BU Ha
eKCIIEpUMEHTATHUTe pe3yJITaTd NpU U3CIEBaHUATA ChC CHCTEMaTa, KOETO IIOKa3Ba
npodecHoHAIM3EM B KOMITIOThpHATA 00paboTKa Ha JaHHH U HHYOpMAIIHSL.

6. Hay4HO-NpUJI0:KHA H MPAWIOKHH MPHHOCH HA TN CePTAIHOHHUS TPYA:
[MomkpernsiM GopMyTHpaHUTE OT JUCEPTAHTA MPUHOCH, CBBP3aHH ChC: pa3paboTBaHe



Ha OpUTHMHAJIHA CTPYKTypa Ha aHEMOMETBD 0€3 JBIKEUIM Ce 4acTH, MOAXOJI 3a padoTa B
€KCTPEMHH YCIIOBHs, Oa3sMpaH Ha TEH30OMETPHYHHM CEH30pH; W3BCICHU AQHATMTHYHO |
€KCIEPUMEHTAIIHO M3CIIEBAaHU Ca 3aBHCUMOCTUTE IIPH OMpEIEIsSHE CKOPOCT M IOCOKa Ha
BATHPA; TEOPETUYHO H3CJIEJBAHO € BIMSAHUETO Ha (aKTOpHTE HA OKOJIHATA Cpela BBPXY
paboTara Ha yCTPOMCTBOTO WM € M3BBPINCH aHAIU3 HAa XapaKTEPUCTUKUTE Ha MPEUIOKEHOTO
pellleHHe; AaHAIMTHYHO Ca M3BEJICHH W EKCIEPUMEHTAIHO W3CJICIBAaHH H3TOUHHUIIMTE Ha
I'PEIIKK [IPY U3MEPBAHE Ha TeMIlepaTypa, aTMOc(EepHO HAISTaHe W OTHOCUTETHA BIIAKHOCT;
NPEIJIOKEHH M IPOBEICHUM Ca KaTMOPOBBYHH IPONIEAYpH 3a IMOBHIINABAaHE TOYHOCTTA Ha
yCTpOMCTBATa; Ch31a/leHa € METOAMKa 3a 00paboTKa Ha MOCTHIIBAINUTE JaHHH B CHCTEMaTa,
AQHAJIM3UMPAaHM Ca H3TOYHHUIWTE Ha TIPEIIKA U ca MPEUIOKEHH AITOPHTMH 3a TIXHOTO
OTCTpaHsBaHE M KOMIICHCHUpaHE; INPEUIOKEHH ca MOJACIA W CHUCTEMHH AITOPHTMH Ha
ajanTHBHA  CHCTEMA, KOMUTO  moxoOpsBaT  paOOTHUTE W XapaKTEPUCTHKH  —
€Heproe(eKTUBHOCT, aJAlTUBHOCT, CaMOJAMArHOCTHKA, Ch3aJCHH Ca MHOrolnapamMeTpudHa
CHCTEMa 3a DErMCTpHpaHe IlapaMeTpUTe Ha OKOJHATa cpela B EeKCTPEMHH YCIOBHS |
copTyepHO OCHIypsiBaHE 3a YIpaBICHAE Ha CHCTeMara, [O3BOJISBAIM HM3MEpBaHE Ha
TEMIIEPATypa, OTHOCHUTENHA BJIAXKHOCT, aTMOC(HEPHO HAIATaHEe, CKOPOCT Ha BSTHpa M JIP. B
peaHo BpeMe U € pa3pabOTeHO KOMIIOTHPHO MPHIOKEHHWE C rpadudeH MOTPeOUTEICKH
uHTepdeiic 3a paboTa Cbe cucTEMara.

@opMmyaMpaHUTE OT [JUCEpTaHTAa MPHHOCH C TUCEPTAllMOHHHUS TpPYyJ ChagaT KbM
Ch3/laBaHE Ha HOBU MOJIEJIU U CPEJICTBA U KIMAT OCHOBHO XapakTep Ha HAyYHO-TIPHUIIOKHH.

7. OneHka Ha CTENEHTA HA JIMYHOTO YIACTHE HA JHCEPTAHTA B IPUHOCHTE:

He no3naBam sinyno unxk. /luan VMnues, HO mO3HaBaM TBOpueckaTa aTMocdepa, B KOSTO
Toif paboTH B Katenpa ,.EnexTpoHHa Texauka”. OT MPOYETEHOTO B JUCEPTAIUATA OIICHSIBAM,
4e JUCEPTAHTHT BIIAZICEC aHAIN3a M EKCIIEPUMEHTHTE MO pa3paboTKHTe, a MPeICTaBIHETO Ha
pe3yaTaTuTe B HIKOJIKO Hay4yHM (opyma JOKa3BaT aKTHBHOTO MY NPUCHCTBHE B HAYUHHUS
KUBOT Ha Kareapara M yHHBepcuTeTa. OcTaHal ChbM C BIEYATICHHE, Y€ KOJIEKTHBHT Ha
KarepaTa € B3UCKaTelIeH KbM pa3pabOTKHUTE Ha JOKTOPAHTUTE, KOETO MU JIaBa OCHOBAHUE J1a
IIpHEMa, Y€ MOJIyYEHUTE eKCIIEPUMEHTAIHU TaHHU M METOJIUKH 32 METPOJIOTHYEH aHaJIU3 I10
JUcepTanuaTa, ca JMYHO JeJI0 Ha JUCEpPTaHTa U ca JOCTOBEPHH. Y CBOCHHUTE U MPHUIIOKEHH B
U3CJIeIBAHETO METOAUKH M COPTYepHH MPOTPAMHHU CpeH ca 100pa aTecTalys 3a JUCEepTaHTa
U IIPEJCTaB/ISIBAT €IEMEHT OT 00pa3oBaTeIHATA YACT Ha CTEIECHTA ,,JIOKTOD” .

8. IIpenenka Ha My0JIMKANMHATE 110 AUCEPTAIHOHHHSA TPY/I:

[TyGnukanuuTe 1Mo AucepTanusaTa, KOUTO ca 7 Ha Opoi, OT KOHTO 2 CaMOCTOSITEIIHH,
OTpa3siBaT OCHOBHUTE YacTH Ha pa3zpaboTkaTa 1Mo JUCepTalHsTa.

Moxe na ce mpueme, ye pe3yiaTaTHTe OT JHUCEpTAllUsATa ca I[MO3HATH Ha HaydyHaTa
OOIIHOCT y HAC U B Uy>XOWHA, Thi KaTo ca BKIIFOYECHU B HAYYHHM H3JaHUS HA MEXIYHAPOIHU
KoHepeHIwH 1o enekrponusanus B Cozomnon u Codus.

3abensA3aHo OT TUcepTaHTa € | HUTHpaHe Ha HeroBa ITyOJIMKAIUS OT KUTAHCKH YYEHH.

Hsmvam o6mmu myOnuKanuu ¢ AucepTanTa U He ChbM CBBP3aHO JIMIIE C HETO 110 CMHUCHIA
Ha naparpa¢ 1, 1. 5 ot lonsinaurenaure paznopendu Ha 3PACPB.

9. M3no/13BaHe HA Pe3yJITATHTE OT JUCEPTAIHOHHHS TPY/ B HAYYHATA MPAKTHKA:
Cp3mazeHaTa OT JHCEpTaHTa CTPYKTypa Ha aJalTHBHA H3MEpBaTe/lHAa CHCTEMa 3a
KJIMMaTHYHE €JIEMEHTH € HaMepuiia 100bp MpUeM B ObJrapckara u3ciieioBaTesicka CTaHIMs B
AnTapktuaa. To3u KOMIUIEKC MOXe Jla ce HU3MO0JI3Ba U B 3€MENIENIUETO U OKOJIHATA cpejia 3a
OllcHKa HAa MHUKPOKJIAMATa C LeJ MPENH3HO YIpaBICHHE Ha TEXHOJOTHYHHUTE IPOIECH B
CEJICKOCTOTIAaHCKOTO TIOJIE.



IIpennoxenuTe €IEKTpOHHA CTPYKTypa Ha METEOPOJIOTHYHA CHCTEMA M METOIUKH Ha
U3CICIBAaHE, KAaKTO M HIKOM IOAXOMM IPH METPOJOTHMYHHUTE H3CJIE€IBaHHS MOraTr Ja ce
U3II0J13BaT 3a OOYUEHHE Ha CTYICHTUTE — €JIEKTPOHUIM B TEXHUYECKUTE YHUBEPCHTETH.

10. Onenka Ha CHLOTBETCTBHETO Ha aBTOpedepaTa ¢ H3HCKBAHHUATA 32 H3TOTBSHETO MY :
ITpouerox BHMMAaTEIHO aBTOpedepara W HANpPaBUX HAKOM PEIAKIHOHHH OEJIEKKH I10
HEro, KOUTO JUCEPTAHTHT € B3€JI 1101 BHUMAHUE, BUAHO OT OTIEYATAHUS TEKCT. oM
OTpassBa CBABPKAHMETO HA JUCEpTallUATa M € IOArOTBEH CHIVIACHO HM3UCKBAHMATA HaA
[IpaBminuka Ha TY-Codus.

11. MHeHus, IPENOPBKH U 0eJIeKKH:
1. B Texcra Ha qucepTanuaTa IMa 3a0eIe)KUMHE IIPABONTUCHH IPEIIKH.
2. TexcroBere noj peauna GuUrypu, ocodeHo B riasa 4, Hanpumep purypu 4.16 — 4. 21,
HE ca C ITbJIHHU 3aryiaBusl.
3. CnuchKBT HAa IUTHPAHATA JIUTEpaTypa He € MPEACTABEH CIIOPe]] H3NCKBAHHSITA.
4. Ilomy4yenure pe3ynTaTd U IOJIE3HOCTTA Ha pa3paboTKara MU IO3BOJISIBAT Jia JlaM
IIOJIOXKUTEIIHA PELICH3HS, HE3aBUCUMO OT KPUTUYHHUTE MU OEJIEIKKH.

12. 3aka0uenne:

OuneHsiBaM MOJI0KUTETHO aKTYaTHUSI XapaKTep M pPe3y/ITaTuTe 0T paspadorkara
Ha JUCEPTANMOHHHUA TPya Ha mar. uHXK. {nan MuiaueB UnuneB Ha tema: ""U3cienBane,
aHAJIM3 M YChbBbPIIEHCTBAHE HA CHCTEMH 32 PErHCTPHPaHe H HATPYNBaHe HA TAHHH MPH
H3MEpPBaHHs NapaMeTPH HAa OKOJIHATa cpeaa” mo mpodecHoHATHO HampaBJ/ieHue 5.2.
»EJIEKTPOTEXHHUKA, €JIEKTPOHHKA, aBTOMAaTHKA”, Hay4YHa CIEeIHATHOCT
»EJeKTpoHn3anua” U kaTo wieH Ha Hay4uHoTo ypH, HazHadeHo cbe 3anoBen OK —5.2
-21/24.01.2020r. na PexTopa Ha TY — Codusi npeaiaram aa ce npuchaa Ha umk. [lnan
Mnuiyes Uiines o0Opa3zoBaTesHaTa U Hay4Ha creneH “/lokTop”.

Codus [Tonmuc: W /

02.04. 2020r npo¢. a-p urx. Hukosna Buues Koses, aH.
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1. The actuality of the problem developed in the dissertation in scientific and scientific-
applied terms

The relevance of the topic of the dissertation work of Eng. Dian Iliev is not in doubt, because
it is indisputable the requirement for the development and implementation of systems for
objective measurement and monitoring of values in the field of meteorology and environment
in general. The results of studies on the creation and metrological evaluation of sensors and
measuring devices of environmental parameters allow to propose structures with improved
technical characteristics, suitable for continuous measurements in severe meteorological
conditions and in hard to reach areas.

The dissertation development is an interesting direction of the electronization of the
measurement processes in meteorology and the environment.

2. Set goals and objectives

The aim of the author of the dissertation is to create and research an autonomous system for
long-term recording and accumulation of data on meteorological environmental parameters in
non-serviceable areas and in extreme conditions.

Key tasks include: assessing the capabilities of pressure, humidity and temperature sensors
and optimizing circuitry and data processing procedures to reduce power consumption,
improve accuracy, and ensure reliable system operation; exploration of new technical
solutions for long-term measurement of wind parameters under extreme conditions; creation
of methodology and equipment for long-term recording of basic environmental parameters in
extreme conditions; exploring the possibilities of using expert systems in the construction of
adaptive self-supporting devices.

3. Degree of knowledge of the problem and the literature

A review of the list of the literature used in the dissertation, including 103 titles, only 3 of
which are in Cyrillic and 100 in Latin, indicates that the author is familiar with publications in
the field of electronics, modeling and measuring technology in meteorology and makes a
critical analysis of the shortcomings of the current developments. It shows good literary
awareness by correctly citing sources to justify the approach chosen in the development. The
dissertation research was conducted in the laboratories of the Department of Electronic
Engineering at the Technical University - Sofia.

4. Relevance of the chosen research methodology to the set goals and tasks of the
dissertation

The author of the dissertation methodical by correctly choses first to consider known
methods, sensors, devices and systems for measuring basic meteorological parameters of the
environment in order to justify the basic dependencies used in these measurements. After an
objective analysis of known technical solutions, he summarizes useful design solutions for
sensors and systems that underlie research to improve their design and metrological
characteristics.



The author analytically describes the sensors and devices chosen by him, proposes a concept
and creates structures of devices and systems for long-term measurement of environmental
parameters in inaccessible places in the environment.

The research is designed to achieve the necessary solutions to the tasks set out in the
dissertation. A theoretical analysis is made, followed by experimental studies, graphical and
mathematical processing of the obtained results. Methods for simulating processes in "sensor-
measured parameter” environments have been adopted, implemented and refined. The author
of the dissertation masters the mathematical apparatus of analysis and demonstrates good
hardware and software knowledge for justifying the structures of the systems. The application
and refinement of these methodologies enrich the knowledge and experience of the author of
the dissertation and present an educational contribution.

S. Brief analytical characteristic of the dissertation

The dissertation has 124 pages and includes an introduction, four chapters, a conclusion, and
literature, with a total of 43 figures and 2 tables. It meets the requirements of the ZRASRB
and the Regulations, as well as the Regulations of the Technical University, Sofia for the
dissertation for the acquisition of the educational and scientific degree "Doctor".

The first chapter provides a thorough review of existing methods and tools for measuring the
temperature and humidity of the groundsurface air, atmospheric pressure and wind speed. The
methods used to evaluate these parameters, as well as the components and technical solutions
of different measuring devices, are compared. A contributing element of the author is to
derive and systematize the factors that influence the accuracy of calibration and measurement.

The second chapter is devoted to the analysis of sensors for pressure, humidity and
temperature. Methods are proposed to optimize circuitry and data processing procedures with
minimal consumption, improve accuracy, and ensure reliable system operation.

The sources of temperature measurement errors with Pt100 thermistors and TMP112 digital
sensor were investigated. The influence of the degree of the approximating polynom on the
accuracy of the thermometric sensor scale are investigated. Procedures are proposed to
improve the accuracy of the temperature sensor calibration by tethering to a control point and
to increase the accuracy of the TMP112 sensor by comparing it with data from a control
thermometer.

Experiments have been conducted with specially designed hardware complexes for checking
the dependencies derived and for evaluating the feasibility of the proposed procedure for
increasing the accuracy. The experimental data are in good agreement with the analytically
obtained results.

Measurement possibilities with digital humidity sensor HDC1080 are investigated. A
procedure for calibrating the sensor by reference to a reference point is proposed and the
experimental data obtained satisfy the requirements for humidity measurements.

The possibilities of measuring atmospheric pressure with the BMP180 digital sensor were
investigated. A method is proposed to increase the accuracy of the sensor by attaching to a
fixed point on the equilibrium curve of water. Data from experimental studies that satisfy the
requirements for measuring atmospheric pressure are provided.

Chapter 3 describes the development of a strain tensometric anemometer for groundsurface
air velocity measurements. An analysis is made and a model is proposed for the influence of
the measurement accuracy of the humidity of the air, for which the humid air is presented as a
mixture between the ideal dry air gases and the water vapor. The error in the calculation of the



water vapor saturation pressure with this model, compared to the reference table values, is
less than + 0.3%.

The author of the dissertation shows that the temperature effect on air density is much greater,
increasing by approximately 1% for every 3 °© C drop in temperature. It follows that for the
whole temperature range, the aerodynamic pressure can be changed by up to 50%. This result
shows the significant effect of temperature on the measurement accuracy and necessitates the
use of a control thermometer. However, it should be borne in mind that significant variations
in pressure are rather a consequence of changes in altitude, while diurnal and seasonal
changes in atmospheric pressure are significantly smaller. This theoretical model makes it
possible to evaluate the effect of changes in air density depending on temperature, humidity
and atmospheric pressure.

In this chapter, the author proposes an original solution for the construction of a system for
measuring wind parameters, the development being reduced to an original mechanical
structure and a suitable electronic circuit for recording and processing the signals from the
strain gauges. The proposed solution is based on a tensoresistor system that measure the
aerodynamic pressure exerted by the wind and is suitable for long-term operation in extreme
conditions.

A prototype of the proposed device of the tensometric anemometer was constructed and its
operability was tested. The main advantage of the wind speed measuring device is that the
structure has no mechanically moving parts and the sensors are well protected from
environmental influences - freezing, blocking and mechanical damage. This increases its
reliability when operating in extreme conditions and makes it suitable for integration into
long-term measurement systems in environments with high concentrations of small particles,
humidity, a wide range of temperature gradients and difficult access - polar and high
mountain conditions.

According to the author of the dissertation concept, devices with sufficient sensitivity range
can be created, making them easily adaptable to specific conditions.

A disadvantage of the proposed device is the dependence of the functions of the load cells of
the sensor on the inclination of the axis relative to the base. A technical solution is proposed
to compensate the dependence by taking the angle of inclination of the axis by adding a small
electronic triaxial gyroscope to account the angle of the principal axis during measurement.

The author of the dissertation proposes the addition of a triaxial accelerometer to use the data
from it as corrective data in taking into account wind gusts and possible errors due to
mechanical vibrations.

The fourth chapter presents the model and algorithm of an adaptive system for measuring
environmental parameters. The author of the dissertation has made a specific requirement for
high-performance mode for measuring real-time environmental parameters and minimum
consumption requirements for long-term meteorological measurements. Real-time mode
requires minimum system logging and processing times for an extended set of measurements,
as well as appropriate communication with the user. Adaptive control is introduced, which is
an algorithm for controlling the rate of data accumulation in this mode.

This author concept, which I support, requires the algorithm to be able to determine the rate of
data accumulation on its own and be able to dynamically change it depending on external
factors. The adaptive control algorithm also provides for the ability to record unusual events.
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The author of the dissertation envisages the possibility of adding sensors with fixed addresses
and entering all parameters through an interactive dialogue with the user, while the system
checks for various types of user and system errors.

The system can be controlled and configured by directly sending commands over a serial
interface, which allows it to be connected and operate with both computer systems and
automatic systems supporting communication over a serial interface. With the help of
additional menus, the GUI allows you to add reference data to the system's memory, as well
as to easily set the operating settings.

A contribution of the author is the developed structure of an adaptive system for measuring
environmental parameters, allowing both real-time and

making long-term measurements under extreme conditions and limited power source capacity.

A concept and structure of the meteorological system and a methodology for reducing the
energy consumed by the system during the intervals of measurements are proposed, and
models of adaptive algorithms for managing the operating modes of data accumulation in
long-term measurements are proposed. The influence of the proposed solution on the accuracy
of the measurements was investigated and the metrological characteristics of the instrument
were found to be maintained.

System management software has been developed and a set of adaptive algorithms for self-
diagnosis, operating mode management and efficient system resource management and a
computer application with a graphical user interface for system operation have been
integrated, facilitating the configuration, tuning and output of system data.

With the created equipment many measurements have been made, confirming its possibility
for use in the field and determining long-term changes of physical parameters of the
environment under extreme conditions.

The high quality of graphical presentation of the experimental results in the research with the
system, which shows professionalism in the computer processing of data and information,
makes a good impression.

6. Scientific and applied contributions of the dissertation

I am supporting the author’s contributions related to: developing an original structure of an
anemometer without moving parts, suitable for operation in extreme conditions, based on
tensometric sensors; the wind speed and direction were determined analytically and
experimentally; the influence of environmental factors on the operation of the device has been
theoretically investigated and an analysis of the characteristics of the proposed solution has
been carried out; the sources of error in measuring temperature, atmospheric pressure and
relative humidity have been analytically derived and experimentally investigated; calibration
procedures have been proposed and implemented to improve the accuracy of the devices; a
methodology for processing the incoming data in the system was created, the sources of errors
were analyzed and algorithms were proposed for their elimination and compensation; models
and system algorithms of an adaptive system are proposed that improve its performance -
energy efficiency, adaptability, self-diagnosis; created a multi-parameter system for recording
environmental parameters in extreme conditions and software for system control, allowing
measurement of temperature, relative humidity, atmospheric pressure, wind speed etc., in real
time a computer application with a graphical user interface was developed to work with the
system.

The contributions made by the author of the dissertation through the dissertation work belong
to the creation of new models and tools and are mainly of scientific application.
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7. Assessment of the degree of the dissertation's author personal participation in the
contributions

I do not personally know engineer Dian Iliev, but I do know the creative atmosphere in which
he works at the Department of Electronic Engineering. I appreciate the dissertation's author
mastery of analysis and development experiments, and the presentation of the results in
several scientific forums prove his active presence in the scientific life of the department and
the university.

I am impressed that the staff of the department is demanding for the developments of the post
graduate students, which gives me reason to believe that the obtained experimental data and
methodologies for metrological analysis of the dissertation are personal work of the author
and are reliable. The methodologies and software programs adopted and implemented in the
research are good attestation for the author and are an element of the educational part of the
doctoral degree.

8. Assessment of dissertation publications

The dissertation publications, which are 7 in number, 2 of which are independent, reflect the
main parts of the dissertation development.

It can be assumed that the results of the dissertation are known to the scientific community at
home and abroad, as they have been included in scientific publications at international
electronics conferences in Sozopol and Sofia.

Noticed by the author is 1 citation of his publication by Chinese scientists.

I do not have any publications with the author of the dissertation and I am not associated with
him within the meaning of paragraph 1, item 5 of the Supplementary Provisions of the LPDA.

9. Use of the results of the dissertation work in scientific practice

The structure of the adaptive measuring system for climatic elements created by the author of
the dissertation has found a good reception in the Bulgarian research station in Antarctica.
This complex can also be used in agriculture and the environment to evaluate the
microclimate in order to accurately manage technological processes in the agricultural field.

The proposed electronic structure of the meteorological system and research methodologies,
as well as some approaches to metrology research, can be used to train electronics students at
technical universities.

10. Evaluation of the conformity of the abstract with the requirements for its
preparation

I read the abstract carefully and made some editorial notes on it, which the author of the
dissertation took into account, as can be seen from the printed text. It reflects the content of
the dissertation and has been prepared in accordance with the requirements of the Rules of
TU-Sofia.

11. Opinions, recommendations and comments
1. There are noticeable misspellings in the thesis text.

2. The texts under a number of figures, especially in Chapter 4, for example Figures 4.16 - 4.
21, do not have full headings.

3. The list of references is not provided as required.



4. The results obtained and the usefulness of the development allow me to give a positive
review, despite my critical remarks.

12.Conclusion

I positively appreciate the actual character and the results of the development of the thesis of
Dian Milchev Iliev on the theme "Research, analysis and improvement of data acquisition
systems for environmental parameters" in professional field 5.2. "Electrical Engineering,
Electronics and Automation”, scientific specialty "Electronics" and as a member of the
Scientific Jury, appointed by order OJ - 5.2 -21 / 24.01.2020 of the Rector of the Technical
University - Sofia, I propose to be awarded to Eng. Dian Milchev Iliev the educational and
scientific degree "Doctor".

Sofia Signature: KM /
02.04. 2020 Prof. Dr. Eng. Nikola Vichev Kolev, DSi.




