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1. AKTYAIHOCT A paspadoTRaiiy B AHCEPTAIMONNEA TPYA npobiaes

CpepeMennoro kopaboiasane © pawcH aKTop 34 PAIRHTHCTO HA PErHOBATHITE
puromomMuxy. B OCHOBATA HA KOpabOILIABAHCTO CA XOpaTa, kouTo paborat B cneumduuHa
npodiecHonaIna  cpena.  HIcHeIRAHHATA NoKAIBAT, Y& MOPCEMTE  AHLA, paboTenm  Ha
[NABNTENHH CLAOBE, CO MOAMOKEHH HAa PHCK OT pamiHaHi 3a0ONABAHWA W TOBA Onpeaeia
HAKTIOHHTEINATA AKTYAIHOCT HA TEXHOAOTHHTE 38 JHCTAHUMONHD HAG/IOACHHE W MEIHIHCKY
EOHTPO TPH TAXHATA AHATHGCTHER. Tesmata Ha JHCCPTAHOHHHA TPYA cEBp3ANA C pCilaBanc
Ha M 3 HENMPEKLCHATHA MOWHTOPHNT } AHWATHS HI TeRYURITE TAPAMCTPH Ha HOBCILKOTO
cane. ¢ Uel [pPEBEHUHA W MpeBapHTETHE OTKpMBAHE HA NATONOTHYHH CHCTORHHA,
EhiMOWHOCTHTE HA CHEPCMCHHHTC CHCTCMH 34 chbupane, NMpCIaBaHe, obpaborsxa, aHankl o
NPEAOCTABAHE HA HHMOPMALHA OT GHOMCTHITHHCKA # GROMETPHUHM CCHIOPH €3 NPHICKCHA B
xopabonnarasero. HanexIHoTo crieacHe Ha MApAMETPHTE HA CHCTOAHHETD Hi WIEHOBETE HA
eI, ARTOMATHHHA AHATHY Ha PEIyITATHTE | NpeaBAIAE HAa NATONOTHYHY ChHCTORHHA,
yMOpa B CTPEC C2 AKTYATHH npobacMi © MERTYHAPOIHO FHAHEHHL,

PaspaGOTCHHAT JMCEPTRIMOHEH TRYI pelana CIC/AHATE gtk (1} aHanw3 Ha
CHICCTBY BRUMTE ANTOPHTHN 33 pOpaGoTRL HA AN, (2) CHUTCIHpaNE HA MOAE 3 crhupane
yw oBpaBoTKa HA MCAHUMHCKH JAHHA HA MOPCKH HUA B paborna cpeia, {3) wicaeasanc Ha
CHATAIER MOJICA M ONCHKA HA HETORMTE FRAMOKHOCTH, (4) ChITaBane Ha NPOTOTHN HA ENCMEHT
or cHCTEMaTa 3a chhupane W obpafoTia HA MEJIHIHHCKH nankmn W (SisepwhHUMpaNS HA
BLIMOKHOCTHTE 38 CHOMPANe M AHAINE HA JIHHE OT EED carnan B yCHOBHATA 1A KOpaduHTe
nnaTdhopH GPC3 SKCIEPUMENT B KOWTPOTN YCIOBHA,

TICEpTAIMORAMET TPY/ ¢ HacouCH | peiliaBa aKTYANHH 3214190, KOHTO &4 OT KNIOMOBD



aqeHMe 3 SKHIAKKTE B ChEPEMEHHOTO KopaGonnisane M pellaBaT BRIPOCH, CETP3AHH ¢

OB ROIHMOCTTE OT MOHHTOPHHI HE TAXHOTO JAPABOCIOBHG ChCTOAHHE.

2. Moinasaie CLCTORNHETO HA npobicma

JIOKTOPAHTET © NOKa3aN N0IHABANC HA ppofaesa, winomsan ¢ 114 aureparypud
WITOMHAKA, TO-TONAMATA YacT OT KOWTO €2 OT MOCHenHuTe MeT rogudd. Hampagun e
AHTEPATYPEH 0030P HA OCHOBHHTE NPHYHHH 38 sabonaeane 0 CMEPT B KOpalHTe B ChEPEMEHN
YoNOMHA M CTCMCHTA Ha HOPMHPANOCT OT  CACKTPOKAPANOT paMATa upu CC3. Chex
CpABHMTEICH AHAINI 33 METOLOMNOIHATA NPH PHUHD H ABTOMATHYHO NANPARCH AN wa P-
ORS-T womnneke Ha EKT curaana m MeTOLATE qu oOpatoTEA W NPEACTABAHE HA CHIHAMNTE,
NOKTOPANTET & WAEHTHOHIMPAT, HE MOPLEHTE TNIA MONANaT B PHCKOBRNTE TPYyIH 0pH CCImca
HANMIE  NpHTCCHWTCHEH Opoi coywaii #a sabonABanc H CMBPT B PCACTARNTEIINA
craTHerIeckn wisankn, Hanpamsen € M3BOJA, H¢ NOCTORNCH MOHHTOPHII W Aanw3 a
TEKVIATE MAPAMETPH HA HOBEMIKOTO THRO MOKE [ AoBee [0 NPEBCHIMA W NpeABAPHTENHO
OTKPHBAHE HA MATOAOTHYHH CHCTOAHHA, @ CIEKTPOKAPIHOTPAMATA NPEACTABARB Haii-4ecTo
CPCINAHMH METO/ 34 HCHHBAIMRINO HICHCBAHE TPH NPOBEPKA HA CHP/CIHATA JEeHAHOCT B MOGKE
13 L/1e HJHKATOP 33 HPHCHCTHHE HA ONPEICICHO KAPIHONOIHIHH CHCTOHHHE,

07 HanpapeHns CPABHHTENCH aHATHS MERIY PBMHHA H ABTOMATHUHHTC METOIH 3
i s P-ORS-T KOMIUIEKCS C¢ HIBEH JARKMOHEHIETO 11 HERFBIMORHOCTTA 33 HIN0TIBAHE
1@ praiHA cnocob Tpr HHGOPMALHONEH CHCTCMM 33 (IPEBCHIAA HA IPARCTO M TEICMC/IHIINA,
ANATHIHPAHH C2 MHOKECTRO MATEMATHHCCKH MOJICAH 533 ABTOMATHYCH aHATNI A HIRTHYAHC Ha
P-QRS-T wommmexca or EKI' curhana, xato TipH peeKH OT TAX ca WACHTROHURPAHK
lll‘pﬂllH'-l-ﬂHFLm npeAHMcTE H HeaocTaATRIH.

Hanpage ¢ 0G30p Ha MCTOJIMTC 33 NPEICTARAHE W IBRIHYAHE HA YCCTOTHO-BPCMCBHTC
xapatepactikn #a EKD curmana OT TCOPMATA Hi CHIHANHTE, KATO TC OTIOBAPAT Ha
HIMCKBANMATE W Ci TpHAcKHMH B o0padOTKaTd Ha CHIHAN. IMoaydenuTe pesyaTaTH ca

NyGIHAKYRIHY B HAUHOMATHI # MEXIYHAPOIRN HINAHHA.

3, Mabpana MeToIMKA HA HICAEABANC. Ipuaocu.
[lesrra 1A AHCEPTALMOHHNA TPYA € HICACABINE HA BLIMOKHOCTHTE 13 ABTOMATHIHPAHE
13 IrOPHTMHTE 33 00pabdOTEA Hi MCIHUHICED HHOPMALIMA 33 JPABOCACBHOTO CHCTORIKC HA
MOPCKH JHIA, KORTO € NOCTHIHATA ¢ HINOMIBIRE Ha METOIWTE HA CTATHCTHYCCKATA TCOPHA 34
piemane Ha pemcwws W oGpaboTka wa wHOpPMAIHA, UHCASHH MCTOAW W MCTOAW 33
METEMATHYCCKD MOJICAHPANE, CRCICPHMENTMINN  HICACABANAA 1 1] POTPAMHO OCHIYPHABAHC,

[MocTapenara el Ha ANCCPTAUNOHENA TPYA € OCHUISCTRCHE YpCl IANLIRCHHE HA



MoCTABCHATE 30709H, BEAENCTRHE HA KOETO Ci MoCTUrRaTH IECT EPHHECE.. EOWTO MYHEMEM H
CqHTAM, U HMAT HaydHO-TIPHICHKEH M MPHIOHKCH xapakTep. Te ca CBLP3AHM C NpeUIoKeH
MOOen Hi apXHTexTYpd H ANropHTEM HA pafoTi HA CHCTEMA 38 NOMYHABIHE, npejasate
cexpanenuc Ha HHdopMauns ot GHOMEIMIMHCKH W DHOMCTPHRHH CCHIOPH, paspadorena
VETOQHKE 7 OUSHKA 1A TEIM CHCTemM, chofpasena Che crenmdMKaTa HA OPHIOKCHHE TPH
xopatuuTe I TpopMH, KakTo | NpeacCTABEHE OLCHKA HA KOHKYPCHTEH MPHHINE HE CIEJHATE
NOAXOAN MpH oOpalfoTKATE HA CHIHAMA: NHTCIHTCHTHD celeRTHpANE Hit OITTHMATHA obpaboTka
11 O MHABANE A TANIH OT MHOWKECTBO KANATH C PasiHHITH THoBE GRITPALME

MpaocyTe ¢ NPHICKCH Xapakrep td CHBP3AHN C AHAINI HA PHCKOBETC OT ChpACHng-
chioaH tbonssane npu pabota AA MOPCKHTE JTHLE R WHTErPHUPAHHTE PEIICHIEA 33 ARTOMATHYHO
wipneane wa uudopmaunsta ot EKT curpam ¢ fel NpoTh/EEARAIE  MEIHLIMHCKR
JIHATHGCSTHER H I'I'pvl:l’l&l!lli-l:ﬂ: ChHANAIMCH 'llpﬂl'ﬂl'!-'l.ll a CTalMoHApiHa CcTaimui a7 ChCTaRd 0T
CHCTCMATA 33 NONYuMARANE, TPCIABaHEC, ChXpaHcHUE Ha unOpMALIHE 0T BHOMEIHIHHCKHR H
DHOMETPIEHH CEHIOPH H CHAIAACHO NPOTPIMHAD OCHTYPABAHE 3 HATpYnBane Ha Gasa ¢ JAHRN
or EKT currany ¢ aodasery WyMoBe 0T pasnning MopoIOTHA TPH KOHTPONHPAKH YCTaRHA.

U,,L‘..Il'l'.ll ia [.I.H-I'.:E‘]TI.'IIH.HDIIHHH 'I'p}",'.l. ¢ HOCTHrHATA, Karg o FH!IIII:HH NOC TABEHHTC
IIHWHHHEEREﬂﬂHaTEnCKH Hmugadud,. @ peaATATATY cil AOKnansais Ha HANMOHAIHHE W
MERIVHADOIHE HAYHHH (QopyMH. [TyGAHEANHHTE ChIBPHIT Hafi-CrIeCTREHHTE MPHHOCH Ha
JIHCEPTAINOHHN TPYL, KOSTO NoKaiEa, Me PEIYITATHTE OT pafoTaTa ca NoayuHIH myRAHIHOCT.

Crumoctra W obfema Ha NYOIHKAURHTG  HATWIHO oTpatARaT paspadorcHoTo B
JMCEPTAIMOHHIA TPY W OTTOBAPAT Ha wasckRANMATA 33 nphaoGueane wa OHC Jloxtop™
JqauAMOCTTa M3 TeTH NPHHOCH 3a Haykata M NpakTHEATA C¢ ONpefcid ot (pakTa, He ce
PEILRBAT FHAMIMH npofineMi, BAKHH 33 KHBOTA W JIPABETO HA CKANLKHTC HA TUTARATEHA

C L0,

4. Minoasrame Ha Pesy TaTHTE 0T AHCePTAIHONIRS TPYA B NPpaKTHKATS
[IpurocKHTe B AHCEPTALMOHHHA TPy HAMHPAT NPHICKEHHS B NpaKTHELTA, B HAYHHN
HICHCARAHHA B B ydeOHHS MPOCC. Kansran-neirenant wix. Becenun ATaHacom yHacTsa no
TEMETA B KOJCKTHBA HA ICHTLPA 33 KOMICTEHTHOCT “KBAHTOEE KOMYHWEALHA, HHTCIHICHTHH
CHCTEMH 32 CHIYPHOCT H YUPABICHHE HA pucka” (Quasar)” © BOASIA OPTAHHIALNA Huctury?
1o poboTHER PN BAH 1 ¢ § opranu3auni NAPTHROPH 10 NPOCKTE. TopeHaIoKeHoTo 10Ka3n,
uz TOW YCNCIIHO BHE/IPABA B NpakTHRATA CROWTE THAHHA W YMCHWA, Npelasaien ri W HA
CACABANMTE MOKQIEHHA CEIHATHCTH.
OcHORHITE HCH H TPHHDCHA PEIYITATH OT AMCCPTALHOHHUA TRYA ca NMpEACTARCHHE B

T ABTOPCKH ITyBIMKALNY, JBC 0T KOWTO €3 B fasara gaHuH Scopus’”, 4 TPLTATA € Noja NEYdT.



Iletre muTHpasma Ha MyOUKaUEATe B “Scopus™ ca JOKA3ATENCTEO 34 IHAYHMOCTTA HA
NOAYHIeHETE HAY4YHH Pe3yaTaTd B JucepTauuata. JIOKTOpauThT € yyaTsan B TBOPYECKH
EONeKTHRH, noayuaunn warpaan Bapha - 2022r. o [urarop - 20210r., wned ¢ Ha Haywno
Texnnueckn Chioin — Bapua (HTC).

[lpssocHTe M UMTHPAHHSTA HA HAYMHHTE TPYLOBE Ha Wik, Becenwn Atamacos ca

AMEAHTEICTED 3 NPHIHAHHETO MY KaTO YUCH Pl HAYUHHTS CPedH Y HAC B B "-Fj"'ﬂﬁl-ﬁm.

5. beaekkn 0 npenopbKH

JIHCEPTALMOHHHAT TPYJL NOKAIBA, HE ABRTOPLT MY € MHOIO 06pe NOArOTEEH CHCUNATHCT M
HICNeA0BATEN, KOHTO MOMe CAMOCTORTEIHO [1a C¢ CHpPABA ChC CHOMHH HAYYHH NpodaeMu.
Hamam ceimecTaeny salenemsn KuM pabotara, OCBed TexHHvecks. [lpenopexaTa MH & HHXK.
Beceamn ATANACOB A8 MPONLIKH HICICABANAATE B HIOPAHOTO HANPARICHHE W PEIVATATHTE 1A
€2 A0PA3ENAT M PHIMKKAT B HAYYHH NPOSKTH.

TpyaoReTe HA KOHIWIATA CA HAMHCAHH Ha A00BLP HAYYEH €INK H ¢ BHCOKA KOMIETEHTHOCT
C Npenopska 18 ce cTpesd aa nyonukyea B wioanud ¢ Hunakr daktop.

6. Jakamuenue

OcHopapaiTKE C& HA TOPEHINOKEHOTO OUECHABAM NPEICTABSHHA IHCEPTALHOHEH TPV KaTO
OPHIMHANSH M IARBLPUICH B CMHECHNA Ha NOCTABEHATA HAYYHA LET M CBLPIAHNTE C Hed 3aJa%4n.
JlaBay NoNoENTEINA OUCHEA Ha GOPMYNHPAHHTE B HETO HAYHHO-NPWIGKHN W OPHI0KIH
npuHocd. Cudras, 9¢ AHCEPTAIHOMHHAT TPYA oTrosaps mamenno sa 3PAC s Penybanka
brarapus o [lpapiiHHKS 38 HErOBOTO NPHIAraHe,

Tora MH J8Ba OCHOBAHHE [a NPELIOEA HA YBAKAEMOTO HAYTHO HYPH A3 NPHCHAM HA
uE. Becenn Errenmer Avanacor ofpatopaTeimaTa M uayuna crenen Jlokrtop™ B
npodecHonatno nanpasncHue 5.3, JKOMyHHKAUHOHHA H KOMIIOTEPHA TCXHHKA™, NOKTOPCKA

nporpaMa ABTOMaTHIHPAHE CHCTEMH 32 00paloTKa HA HHPOPMALMATA H YNIPARICHHE ",

Aara 31,07,2023 UncH HA HAYTHOTO KYPHE ocvinnnisiasssaasnsss
fnpod. a-p wise. Posannsa Jumosa/



OPINION
on a dissertation work for the educational and scientific degree "Doctor”

Author of the disseriation: Eng. Veselin Evgeniev Atanasov

Dissertation topic: "Possibilities for collecting and analyzing data from biometric
and biomedical sensors”

Prepared by: Prof. Dr. Eng. Rozalina Dimova, TU-Vama

1. Helevance of the problem developed in the dissertation work

The importance of modemn shipping 1o regional economies is growing. The main factor for
shipping development are the people who work in a specific professional environment.
Research has shown that seafarers working on vessels are at risk of various discases and this
dstermines the extreme importance of remote diagnosis and medical monitoring technologies.
The topic of the dissertation is related to solving the problem of continuous monitoring and
paalvsis of the current parameters of the human organism, with the aim of prevention and early
dstection of pathological staff conditions. In shipping staff, the capabilities of modem systems
for collecting, transmitting, processing, analyzing and providing information from biomedical
and biometric sensors have been applied. Reliable monitoring of crew parameters, automatic
analysis of results and prediction of pathological conditions, fatigue and stress is a current
problem of (nternational importance.

The developments in the presented dissertation work are related to solving the
fisllowing tasks: (1) analysis of existing algorithms for data processing, (2) synthesis of a model
fur collecting and processing medical data of cenfarers in a working environument, (3) research
of created model and evaluation of its capabilities, (4) creation of a prototype of an element of
ihe medical dara collection and processing system and (5) verification of the capabilities of the
collection and analysis of data from an ECG signal in the conditions of ship platforms through
an experiment in control conditions. The dissertation is aimed at and solves current tasks that
are of key importance for crews in modern shipping and solves 15sues related to the need W

monitor their health status.

2. Knowing the state of the problem
The doctoral smdent showed knowledge of the problem, used 114 lilerary sources, most of
which are from the last five years. He made a literature review of the main causcs of illness and

sath in ships in modem conditions and the degree of awareness of the electrocardiogram in



(WD, Afier o comparative analysis of the methodology for manual and automatic analysis of
the P-QRS-T complex of the ECG signal and the methods for processing and presenting the
signals, the doctoral student has identified that seafarers fall into the risk groups for CVD and
{here are an alarming number of cases of disease and death in representative siatistical samples.
It was concluded thal constant monitoring and analysis of the currenl parameters of the human
body can lead to the prevention and early detection of pathological conditions, and the
electrocardiogram is the most common non-invasive test method for checking cardiae activity
and can be an indicator of presence of a certain cardiac condition.

From the comparative analysis made between the manual and automatic methods for
the analysis of the P-QRS-T complex, the conclusion is drawn about the impossibility of using
the manual method in information sysiems for health prevention and telemedicine. Numerotis
mathematical models for automatic analysis and extraction of the P-QRS-T complex from the
FCG signal have been analyzed, and limitations, advantages and disadvantages of each of them
have been identified. An overview of the methods for representing and extracting the frequency-
time characteristics of the ECG signal from the signal theory is made, as they meet the
requirements and are applicable in signal processing. The obtained results have been published

in nationg! end intermational publications.

3. Selected research methodology. Contributions.
The aim of the dissertation is 10 study the possibilities of automating the algorithms for
processing medical information about the health status of scafarers, which was achicved by
using the methods of statistical theory for decision-making and information processing,
numerical methods and mathematical modeling methods, experimental research and softwane
dzvelopment. The set goal of e disscriation work has been realized by fulfilling the sct tasks,
a3 a result of which six contributions have been achieved, which 1 accept and consider to have a
scientific-applied and applied nature. They are related to a proposed model of architecture and
algorithm of operation of a system for receiving, transmitting and storing information from
biomadical and biometric sensors, a developed methodology for evaluating these systems,
tailored to the specifics of application on ship platforms, as well as a provided evaluation of
competitive principle of the following approaches in signal processing: intelligent selection of
oplimal processing and merging of data from multiple channels with different types of filtration,

Contributions of an applied nature arc related to the analysis of the risks of
cardiovascular disease in the work of scafarers and the integrated solutions for the automatic
extraction of the information from the ECG signal for the purpose of ongoing medical diagnosis

and prevention: created a protolype of a stationary station composed of the systcm for receiving,



transmitting, storing information from biomedical and biomeiric sensors and created software
fior accumulating a database of ECG signals with added noises of different morphology under
controlled conditions. The aim of the dissertation work has been achieved by solving the sel
+wsearch tasks, and the results have been reported at national and international scientific forums.
Publications contain the most essential contributions of the disscrtation, indicating that the
results of the work have received publicity. The substance and volume of the publications fully
reflect what was developed in the dissertation work and meet the requirements for acquiring the
“Doctor” degree. The significance of these contributions to science and practice is related to
solving significant problems important io the life and health of ship crews.

4. Using the results of the dissertation work in practice

Comributions in the dissertation find application in practice, in scientific research, as
well as in the leamning process. Eng. Veselin Atanasov participated in the team of the
competence center "Quantum Communication, Intelligent Systems for Security and Risk
Management (Quasar)” with the leading organization Institute of Robotics at BAS and with 8
pariner organizations on the project. The above proves that he successfully implements his
knowledge and skills in practice, passing them on 1o the next generations of specialists.

The main ideas and contribution results of the work are presented in three author
publications, two of which are in the Scopus database and the third is in press. The five citations
of the publications in "Scopus" is proof of the importance of the obtained scie ntific results in the
dissertation. The doctoral student studied in scientific teams that received Vama'2022 awards
and Pythagoras 2021. He is a member of the Scientific and Technical Unions - Vama (NTS).

The contributions and citations of the scientific works of Engineer Veselin Atanasov
gre proof of his recognition as a scientist among the scientific community in Bulgaria and
abroad.

5, Notes and recommendations

The dissertation shows that its author is a very well-prepared specialist and rescarcher who can
independently deal with complex scientific problems, | have no significant remarks on the
work, except related to the iechnical layout. My recommendation is Eng. Veselin Atanasov 10
continue research in the chosen field and the results to be further developed and applied in
seientific projects.

The candidale’s papers are written in good scientific language and with high
competence, My recommendation is that, in his scientific development, the doctoral student

publishes in publications with an Impact Factor,



6. Conclusion

Based on the above, | evaluate the presented dissertation work as original and complete
in the sense of the set scientific goal and related tasks. 1 give a positive assessment of the
scientific-applied and applied contributions formulated in it. The national requirements and
riles have been meL

This gives me reason to propose to the respected scientific jury to award Captain-
Lieutenant Eng. Vesclin Evgeniev Atanasov the educational and scientific degree
"Doctor” in professional field 5.3. "Communication and computer engineering”, doctoral

program " Automation of information processing and management systems”,

Date 31.07.2023 Mamber of the Jury: o
iProf. Dr. Eng. Rozalina Dimova/



