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1. Ofma XapaKTepUCTHKA HA JMCEPTANHOHHMH TPYA. AKTYAJIHOCT HA
paspaGoTBaHUs B AMCEPTAIMOHHMS TPYA NPoOOGJeM B HAYYHO W HAy4HHO-
npuiioxkno ornomenue. Crenen W Mamad HA AKTYaJIHOCTTAa HA npodiemMa u
KOHKPETHY 32/1a9H, pa3padoTeHu B IUCCPTAUMATA,

JIMCepTALIMOHHKST TPY/ € pa3pabOTeH B 4CTHPHU IJIaBH C o6 obem ot 114
cTpanmiy. B qucepraumsta ca 3acThiieHu 114 muTepaTypHH H3TOUHHKA C TIOMECTCHN
34 ¢urypu u 15 Tabmuuu. ITo auceprauusTa ca HallpaBCHH 3 nyOJIMKaiu.

MopckuTe JMIa ca IOANOKEHH Ha PHCK OT pasiM4Hi KapAHOJOTHYHH
3a6019BaHMsA, KOUTO MOTAT Ja J0BeaT A0 CEPUO3HU MOCHCACTBUSA, BKIIOYHTEIHO U
cMbpT. [TOCTOAHHUAT MOHHTOPHHT U AHAJIM3 HA TEKYIUMTE NapaMeTpH Ha HOBCIIKOTO
15710, YPE3 METOJM KATO eNEeKTPOKap/HorpamMaTa, MOXe /ia 0B/ 10 NPEBCHILA 1
APEABAPUTEIIHO OTKPUBAHE HA IMATOJIOTHYHHM CHCTOAHMA. B Tasu Bph3Ka Temara Ha
HACTOAIIATA JMCEPTAlMsl € CBbP3aHa ¢ MPOOICMHTE HA CHBPEMCHHMTE CHCTEMH 33
crbupane, o6paboTka ¥ aHaIM3 HA HHOpMAIHUs OT OUOMEIUIUHCKA U OMOMETPHYHH
CEH30pM M MPWIOKEHUETO HAa TaKMBA CUCTCMH B kopaboruiasanero. Ocsen TOBa ca

3aCTHIICHA ¥ AKTYaJHH BBIPOCH, CBBP3aHH C HAJCKIHOTO CICIICHC Ha MapaMeTpUTe



T4TOJNOTMYHYU ChCTOAHMA (yMOpa WHIM CTpec), Kakro M TNpUIOKEHHA Ha
TCJICMEIUIMAHATA.

MoTuBuTe 3a pa3pabOTBAaHETO HA JMCEPTAUMOHHMA TPYHA MNPOM3THYAT OT
HATMIHATE TIPOOIEMH TIPH M3TPAXK/IAHCTO HA CHCTEMH 32 MOCTOSIHHO HAOJIIOICHHE Ha
SHOMEIUIMHCKUTE TApaMETpH Ha YOBELIKOTO TAIO M CnenM(UYHMTE YCIOBHA Ha
paboTa HA MOPCKHTE JTHIA [IPH JUIICA HA WHTETPUPAHH PEIICHAS 33 NPOABIDKABAIIa
MEUIMHCKA JMarHOCTHKA C 1{eJ] TIPEBCHIHA.

B auceprauMoHHMs TPYA ACHO € (popMylMpana LenTa Ha W3CIEABAHETO, A
AMCHHO W3C/ICIBAHE HAa BB3MOXKHOCTUTE 3a aBTOMATH3MpaHe Ha AITOPUTMHTE 3a
o6GpaboTka Ha MEIMIHHCKAa WH(OPMALKs 33 3IPaBOCIOBHOTO CHCTOSHUE Ha MOPCKU

MI@A. 3a NOCTUraHe Ha MOCTaBeHaTa 1ieJ1 Ca PELICHH CICJHHUTE 3a1a9H.

e ABaiu3 Ha HAM-PUCKOBUTE O00JACTH 110 OTHOIUCHHE HA 3[PaBOCIOBHOTO
ChCTOAHHE HA MOPCKHSI CBCTaB M Ppas[iIeKJAHC Ha ChLICCTBYBAILATC
aJI'OPUTMH 32 00padOTKa HAa JAHHUTE BB TAX.

e CuHresupaHe Ha MOzE) 3a chbOMpaHe M 00paboTKa Ha MCAMLMHCKH JAHHH HA
MOPCKH JIHLIa B paboTHA cpe/ia.

¢ l3crnensaHe HA CH3AAACHHUS MOJIEN U OIIEHKA HA HETOBUTE Bb3MOXHOCTH.

e (B37aBaHE HA MPOTOTHI HA EJIEMEHT OT CHCTEMaTa 3a chbupaHe u oOpaborka
Ha MCAMIMHCKU JaHHH.

e Bepupuuupane Ha Bb3MOXKHOCTUTE 32 CHOMpaHE M aHAIM3 HA JAHHH OT EKI
CHrHAI B YCIOBMATAa Ha KOpaOHMTE MIAaTQOPMH HYPE3 EKCICPHMCHT B
KOHTPOJ/IHH YCIIOBHUA.

AKTyaqHOCTTa Ha TeMaTa Ce ONpeAeNs OT ChUIECTBYBAIIHUTE npobiieMu Ha
CHBPEMEHHUTE CHCTEMH 3a chOupane, obpaboTka W aHain3 Ha uHpopManus OT
SHOMETUIIMHCKA ¥ OMOMETPHYHY CEH30PH M MPUIIOKCHHETO Ha TaKWBa CUCTCMH B
KopaboIIaBaHEeTo.

BBpeKn HAIHYMETO HA M3CIIEIBAHMSA B Ta3W 00/IACT CHIIECTBYBAT MHOXECTBO
HepEeIIeHH U OTBOPEHH BBIIPOCH.

VIMaiikyi TIpeIBHJ TODEU3IOKEHOTO, CYATAM 3a OC3CHOpHO aKTyalHa

3acTHIIEHATA B AMCEpTaLUATa MpobieMarTuka.



2. Cherosinue Ha npod/iemMa u JiuTepaTypeH 0630p.

CBCTOAHUETO Ha IIpobiieMa IpeJi UCEPTAMOHHMA TPYA € pasrIelaHo B IbpBa
rnaBa Ha auceprammsra ¢ obem oT 25 cTpanuum. JlurepatypHus 0030p BKJIIOYBA
ASKTIOUATENHO CHBPEMEHHY M3TOMHHMLM Ha AHIIHMICKM esuk ¢ obm obem or 114
A3TOUHUKA.

Ha OGasata Ha HampaBeHMs CbBPEMEHEH JuTepatypeH o03op sAcCHO ¢
AcMHUPAHO CHCTOSHUETO HA MpobiieMa CBBP3aHO ¢ U3CIICABAHE HA BE3MOXKHOCTUTC
34 ABTOMATH3MPAHE Ha AITOPUTMHUTE 32 00paboTKa Ha MEIMUMHCKA HHPOPMALMA 32
3/1paBOCIOBHOTO CHCTOAHME HAa MOPCKH Jinna. HanpaBeHu ca U3BO/IM U €A TI0CTaBCHH

KOHKPETHH 3a/1a4¥ 3a pcliaBaHC.

3, MeroauKa HA W3CJIeIBAHETO H J0CTOBEPHOCT HA M3JI0KEHH MaTepHAJL.
B AucepTalMOHHMSA TPy €4 M3IOJ3BAHH CICJHHTC METOAM M CPEACTBA 32
TOCTUIAHE Ha [eJITa Ha AUCEPTALMOHHUS TPY:

e CTATHCTHYECKA TEOPHs 3a B3EMaHe Ha pemeHus u obpaboTka Ha undopmanus;

¢ UYNCIEHU METOIM U METOIH 32 MATEMATHICCKO MOJICIIMPAHE;

e CKCICPHMEHTAIIHM H3CJICBAHUsA, MPOBEKIAHH ChC CHBPEMCHHH TCXHHYCCKH

CPEeACTEA U MPOrPaMHO OCHTYPSIBaHE.

M36panute OT JOKTOPAHTA METOAM M CPEICTBA 3a U3CI/IE/IBAHE IMO3BOJIABAT /1 CO
TOCTHI'HE TIOCTABEHA 1)l M /ia CE pellaT IOCTaBCHUTE 11Ppe]l AMCEPTAlMOHHNA TPYA
3a/1auH.

OBGOCHOBKUTE ¥ CTHIBT HA H3JI0KEHUETO HE OCTABAT CbMHCHHE 110 OTHOLICHUC Ha

A0CTOBEPHOCTTA HAa MATEPUana, U3JI0KeH B IMCEPTALNOHHHA pya!

4, [IpuHocH B AUCEPTANMASATA.

Haii-Ba’KHM pe3ysiTaTH, MOMy4eHH B JAMCEPTAUMOHHHMA TPYA Ha JIOKTOpaHTa
arok. Becennn ATaHAcOB MMaT HAYYHO-TIDHJIOXKEH W TpuiioxkeH xapakrep. Cnopen
AETOpA MPYHOCHUTE MOMEHTH B JIUCEPTAIMOHHHS TPYA Ca:

4.1. Hay4HO-NIPUI0XHH IPUHOCH.

« [Ipe/uioXKeH € MoJIel Ha apXUTEKTypa U ajll'OPUTHM Ha paboTa Ha cHcTEMa 32

100uBane, TpexaBaHe, ChXpaHeHMe Ha HHpOpMaIMA OT OMOMEIUIMHCKHA U



o M3paboTeHa € METOMKa 3a OLCHKAa Ha CHCTEMH 3a JOOMBaHE, NpEIaBaHe,
cpbXpaHeHMe Ha MH(popMmauys OT OHOMCIMUMHCKM H OHOMCTPMYHH CCH30DH
crobpasena ¢ crienudukaTa Ha NPUIIOKEHHE IPU KOPAOHHTE aTgopmu.

 IlperocraBeHa € OICHKA Ha KOHKYPEHTEH INPUHIMII Ha TPCAIOKCHUTE
noAXoau npu 06paboTKaTa Ha CUrHANa: HHTEIMICHTHO CEJICKTUPAHE Ha ONTHMAlIHa
o6paboTka U 0OeIMHABAHE HA JaHHH OT MHOXKCCTBO KaHAIM C PAsIUIHH THUTIOBE
dnTpamys.

4.2 TTpunokHu NPUHOCH.

o AHANM3MPAHK ca PUCKOBETE OT CHPAECUHO-CHI0BO 3a00NIsIBaHE MPH pabora Ha
MOPCKMTE JMIA W WMHTErPHpaHM pCIICHHsS 33 aBTOMATHYHO W3BJIMYAHC Ha
nndopmanuara or EKIT curnana ¢ uesn npoab/kaBaiia MEJUIUHCKA THarHOCTHKAE U
[IPEBEHLIMSL.

« Ch37a/ieH € MPOTOTHII HA CTALIMOHAPHA CTAHLMS OT ChCTaBa OT CHCTEMATA 32
q00uBaHe, NpEJABAHE, CHXpPAaHEHHE HA HHpOpMalUs OT OHOMCIHUMHCKM N
OMOMETPUYHH CCH30PH.

o CB3/2/I€HO € IPOrPAMHO OCUTYpsiBaHe 3a U3paboTBAaHETO HA 6a3a C IaHHM OT
EXT curHamy ¢ noGaBeHM NIyMOBE OT pa3iiHyHa MOP(OJIOTHS NPH KOHTPOJIHUPAHU
YCIOBUSL.

PereH3eHTHT Mprema (GopMyIMpoBKaTa ¥ NMPU3HABA HAYIHO-TIPUIONKHUTE M
IPUIIOMKEH IPUHOCH Ha JOKTOPAHTa B HETOBHSA JIMCECPTALMOHCH TPYIIL.

TIPMHOCHHATE MOMEHTH MMAT HAay4HO-IPHJIOKEH U NPUIOKEH XaAPAKTEP CHC
3HAYMMOCT Ha HOBOCT B pasIieKIaHaTa podieMaTuKa u NpeACcTaB/siBaT J0Ka3sBaHe
¢ HOBM CpEACTBA HA CBHIIECTBEHM CTPAHM B CHINECTBYBALIM HAy4HO-TIPHIONKHH
apobaemMu, KaKTo M Ch3J[aBaHE HA HOBH W/unu nojo0peHH METO/H, alrOpUTMU |
wiacudukanuu. B cBoATa CBHIIHOCT MNPHHOCHTE B JUCEPTALMOHHUSA  TPYZ
ApeCTARIABAT TOAOOPEHN METOJMM M IrOpUTMH 33 MOHMTOPHHT, aHAIIU3 M
racuuxauy Ha GMOMeMIMHCKA MHGOPMALHS ChC criequpuIHO NMpeHa3HAYEeHHE.

3HAYMMOCTTA HA TE3M TPMHOCH 3a HayKara W IpakThKaTa € CBbp3aHa C
DENIABAHETO HA ChHINECTBYBAIM NPOOIEMU HA CHBPEMEHHUTE CHCTCMHU 3a 00paboTKa
A2 WHGbOPMANHsA OT GHOMEIMLMHCKE ¥ OHOMETPUIHH CEH30PH U MPUIOKEHUETO HA

TaKMBA CUCTEMH B KopaboILIaBaHEeTo.



5. JIn4yeH MPHHOC M ABTOPCTBO HA NOJY4YeHUTe pe3yaTaTH.

CTurbT HA M3JOKEHHETO B JUCEpTalMsATa W HaydHaTa MNPOAYKUHA HA
JOKTOpAHTA TI0 TeMaTa ca arecTaT 3a 3a/(bIO0YCHH MO3HAHWA M HABIM3AHC B
CHLINHOCTT2 HA TEMATWKAara, 3a yMEHMATa Ha aBTopa aa (opMmynupa W peumasa
AKTYaTHH HayYHO-TIPWIOKHH 3ajadd. EjHa OT myOnmKamuuTe € CaMOCTOATCIHA, a
OCTAHAINTE CA B CHABTOPCTBO C HAydHHs PbKOBOAMTEN. [IpreMaM 3a paBHOCTOHHO
YHACTHETO Ha JOKTOPAHTA BB BCHYKH [yO/IHKallMK, B KOUTO MMa ChaBTOPCTBO.

OT W3/I0KEHNETO ¥ HAIIPABCHUTE MyOIMKAlUK ACHO JIMUH JIHYHHUAT IPHHOC U

ABTOPCTBOTO HA JOKTOpaHTa OTHOCHO MOJIYUEHHUTE PE3YNTATH U MPUHOCHU MOMECHTH.

6. [Iy6MKkanumu no JHcepTaAHOHHUA TPY.

OCHOBHMTE pe3yNTaTd OT JAMCEPTALHOHHMA TPyA Ca JAOKJIaABaHW Ha
MEKIYHAPOJAHH HAydHHM KOH(EpeHUud B IMEpHOJA OT 2019r. po 2023r. Ilo
UICEPTALMOHHMS TPy Ca HalpaBeHu 3 MyOiMKaluu Ha KoH(pEepeHLIuY, KOUTO ¢a B
5azata manHu Ckomyc. ExHa € OT myOJMKamuuTe € CaMOCTOsTENHa, a IBE Ca B
CLABTOPCTBO ¢ HAYYHHs PHKOBOJUTEI HA JOKTOPAHTA. JIBe OT ImyOIHKaMUTE HMAT 5
nutapanvs B 6azara nanau Cxomyc.

Cuypram, ¥e HAPABEHUTE IMyONMKAIMM OTPA3sBaT CHIICCTBCHH CTpaHH Ha
CEPTALMOHHMA TPYA W JIOKIJIQ/|BAT NOCTHIHATUTE OT JOKTOpaHTa pesyiTaTd Ha
BHCOKO HAYYHO HUBO.

B jombIHEHHE Iie 0TOeNexka, 1€ KbM MOMEHTA JIOKTOpaHTa nMa 5 myOnuKauun
3 Gasara namEu Cxoryc ¢ 06mo 8 rurupanus u h-akTop 2, KOETO € MHOTO no0Bp
qoxazaTenq 3a Miaj TpeIosiaBaTe] M HayuyeH pabOTHHK B HAyajloTO HAa CBOATA

Kapuepa.

8. Ipusioxenue HA Pe3yaTATHTE OT TMCEPTANHOHHM TPYA B NPAKTHKATA.
HayuHo-U3cne0BaTesickaTa M EKCIEPUMCHTAIHA paboTa OTKpUBAa CBOETO
apunoxenye 3 LleHTHp 32 KOMIIETCHTHOCT “KBaHTOBA KOMYHHUKAL¥sl, HHTEITMICHTHH
CHCTEMH 3a CHT'YPHOCT M YIIpaBJICHHC Ha pucka”’ (QUASAR)” ¢duHaHCHpaH OT

OnepaTuska rporpama ,,Hayka u oOpazoBanue 32 HHTEIUICHTCH pacTex’

—— -



METOHUTE, AITOPUTMUTE M IIPOIIEAypUTE NpH NoOHBaHe, ChbXpaHeHHe H 00paboTKa Ha
andopManus  c¢pbpana 0T  OMOMEJMUMHCKM W OMOMETPUYHH  CCH3OPH.
B53MOKHOCTHTE 3a OBJEHIM HM3CJIEJBAHMA C€ 3aK/II0YaBaT B H3CJIEABaHEe Ha
AJITOPUTMH 3a 00paboTKa M aHAIW3 HA JAHHUTE C Le]l aBTOMATHYHO OTKpHUBAaHE Ha

pusrueckoTo ChCTOSHKME (TOHYC/yMOpa/CTpec) M TMpPUJIAraHeTo Ha AIrOPUTMH C

HCIUMHEHWHO IIPOTHO3UPaHE.

9. Onenka Ha asropedepara.
ABTOpedepaThT MO AMCEPTALMOHHHA TPYA € B 006eM oT 39 CTpaHuLHd U €
A3TOTBEH CHIVIACHO M3HcKBaHuATa. OPOPMEH € CTapaTelnHO ¢ J0CTaThbyeH 10 00eM

Mar€éMaTH4CH aliapar i rpa(bﬂqu Marcpual, 1 orpassBa Hal-Ba)KHUTE IMOJIOKEHUS U

IMPAHOCHA MOMEHTH OT JUCEPTALMOHHUA TPYA.

10. 3axr0uenmne.

JIMCEPTAIMOHHMAT TPy MMa KAvyeCTBOTO HA 3aBBPIICHO HAYYHO-IPUIIONKHO
AzcheiBaHe B IPOoGECHOHAIHO HanpaBieHue - 5.3. KoMyHMKAlMOHHA U KOMITIOTBPHA
TCXHHMKA, JOKTOPCKAa mporpama ,,ABTOMATH3MpaHe CHCTEMH 3a 00paborka Ha
anpopManusITa ¥ yrpaBleHHe”, Mo aKTyaleH ¥ BaXEH MpodsieM ¢ sICHO OTKPOCHH
HAYMHO-TIPHIOKHN M IPUIIOXKHU [IPHHOCH, TyOIMKyBanu pesynraru. Jlucepranusra
0TrOBaps Ha M3MCKBAHWATA 33 MPUCHAAaHE Ha obpasoBareiiHa M HaydHa CTCIEH
(OHC) “JlokTop” Ha 3aKoHa 3a Pa3BUTHETO HA AKaJEMHYHHsA CheTaB B PemyOmmka
Suirapust (3PACPB), [Ipasunayka 3a npmwioxkenuero Ha 3SPACPD u Ha [TpaBunauka
3a npuemane, o0ydenue Ha JOKTopaHTH u npuaodusane Ha OHC “Iloxtop” B BBMY
,H. V. Bannapos* — BapHa.

TIpe/BrI rOPEU3I0KEHOTO, PEIaraM Ha yBa)XKaeMoTO HAay4HO XKypH Ja Aanc
42 miok. Becennn Eprenues AtanacoB obpasoparenHa v HaydHa crenes , JJOKTOP®

10 HayuHo HarpasieHue 5.3 , KOMyHHKALMOHHA U KOMITIOTHPHA TEXHUKA™ .

Mara: 02.08.2023r. PELIEH3CHT: vvvvveeereeeereerennnns
(doy. 0-p unc. Hukonau T. Kocmos)
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on a dissertation work for the educational and scientific degree "Doctor”

Author of the dissertation: Eng. Veselin Evgeniev Atanasov
Dissertation topic: "Possibilities for collecting and analyzing data from
biometric and biomedical sensors"

Prepared by: Assoc. Prof. Nikolay Todorov Kostov Ph.D. (Eng.), TU-Varna

1. General characteristics of the thesis. Relevance of the problemdeveloped
in the dissertation in scientific and applied terms. Degree and scale of the
relevance of the problem and specific tasks developed in the dissertation.

The dissertation is developed in four chapters with a total length of 114
pages. The dissertation covers 114 references with 34 figures and 15 tables. 3
publications have been made on the dissertation.

Seafarers are at risk of a variety of cardiological diseases that can lead to
serious consequences, including death. Continuous monitoring and analysis of the
current parameters of the human body, through methods such as the
clectrocardiogram, can lead to prevention and early detection of pathological
conditions. In this regard, the topic of this thesis is related to the problems of
modern systems for collecting, processing, and analyzing information from
biomedical and biometric sensors and the application of such systems in shipping.
In addition, topicalissues related to the reliable monitoring of crew parameters, the
automatic analysis of results in favor of predicting pathological conditions (fatigue
and/or stress) as well as applications of telemedicine.

The motives for the development of the thesis stem from the existing
problems in the construction of systems for continuous monitoring of biomedical
parameters of the human body and the specific working conditions of seafarers in
the 2bsence of integrated solutions for ongoing medical diagnostics for prevention.

The dissertation clearly states the aim of the research, namely to investigate
thepossibilities of automating algorithms for processing medical information about
the health status of seafarers. In order to achieve the stated goal, the following tasks
are solved:

* Analysing the highest risk areas in terms of seafarer health and
examiningexisting algorithms for processing the data within them.

s Synthesizing a model for collecting and processing medical data of seafarers
ina working environment.

e Study of the created model and evaluation of its capabilities.

¢ Creation of a prototype medical data collection and processing system

alamant
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e Verification of ECG signal data acquisition and analysis capabilities in
shipboard platform conditions through an experiment under control
conditions.

The relevance of the topic is determined by the existing problems of modern
systems for collecting, processing, and analyzing information from biomedical and
biometric sensors and the application of such systems in shipping.

Despite the availability of research in this area, there are many unresolved
and open questions.

Taking into account the above, I consider the issues raised in the thesis to be
undeniably topical.

2. State of the problem and literature review.

The state of the problem facing the dissertation is addressed in Chapter One
of the dissertation, which is 25 pages in length. The literature review includes
exclusively contemporary sources in English with a total of 114 sources.

Based on the modern literature review, the state of the art of the
problemrelated to the study of the possibilities of automating the algorithms for

processing medical information about the health status of seafarers is clearly
defined.Conclusions are drawn and specific tasks are set for solution.

3. Research methodology and reliability of the presented material.

The following methods and means have been used in this dissertation to
achieve the aim of the dissertation:

¢ Statistical decision theory and information processing;
¢ numerical methods and mathematical modelling methods;
« experimental research conducted with modern technical means and software.

The methods and means of research chosen by the doctoral student allow
toachieve the set goal and to solve the tasks set before the dissertation.

The reasoning and style of the presentation leave no doubt as to the credibility
ofthe material presented in the thesis!

4. Dissertation contributions.

The most important results obtained in the dissertation work of Eng. Veselin
Atanasov have scientific and applied character. According to the author, the
contribution points in the dissertation work are:

4.1. Scientific and applied contributions.

« An architecture model and an algorithm of a system for acquisition,
transmission, storage of information from biomedical and biometric sensors are
proposed.

« A methodology for the evaluation of systems for acquisition, transmission,
storage of information from biomedical and biometric sensors is developed,
tailoredto the specifics of the application in ship platforms.



provided: intelligent selection of optimal processing and data fusion from multiple
channels with different types of filtering.
4.2 Applied contributions.

» Analyzed the risks of cardiovascular disease in seafarers' work and
integrated solutions for automatic extraction of ECG signal information for
ongoing medical diagnosis and prevention.

« A prototype of a stationary station of the system for acquisition,
transmission, storage of information from biomedical and biometric sensors was
created.

o A software was created to produce a database of ECG signals with added
noises of different morphology under controlled conditions.

The reviewer accepts the formulation and acknowledges the scientific and
applied contributions of the doctoral candidate in his dissertation.

The contributions are of scientific and applied nature with the significance of
novelty in the considered problems and represent proof by new means of essential
aspects of existing scientific and applied problems, as well as the creation of new
and/or improved methods, algorithms and classifications.

At their core, the contributions in this dissertation represent improved
methods and algorithms for monitoring, analyzing, and classifying
biomedical information for specific purposes.

The importance of these contributions for science and practice is related to
the solution of existing problems of modern systems for processing information
from biomedical and biometric sensors and the application of such systems in
shipping.

5, Personal contribution and authorship of the results.

The style of the presentation in the dissertation and the scientific production
of the PhD student on the topic are a testimonial for in-depth knowledge and
penetrationinto the essence of the subject, for the author's skills to formulate and
solve actual scientific and applied problems. One of the publications is
independent, the others are co-authored with the supervisor. I consider the PhD
student's participation in all publications with co-authorship to be equal.

The personal contribution and authorship of the PhD student on the results
obtained and points of contribution are clearly evident from the presentation and
publications made.

6. Publications on the thesis.

The main results of the thesis have been presented at international scientific
conferences in the period from 2019 to 2023. There have been 3 publications on
the dissertation at conferences that are in the Scopus database. One of the
publications is independent and two are co-authored with the PhD supervisor. Two
of the publications have 5 citations in the Scopus database.

I believe that the publications reflect essential aspects of the dissertation and
report the results achieved by the PhD student at a high scientific level.

In addition, I would like to note that the PhD student has 5 publications in
the Scopus database with a total of 8 citations and h-factor 2. which is a verv good



8. Application of the dissertation results in practice.

The research and experimental work finds its application in the Centre of
Competence "Quantum Communication, Intelligent Systems for Security and Risk
Management" (QUASAR)" funded by the Operational Programme "Science and
Education for Smart Growth" Development perspectives are found in the
improverent of methods, algorithms and procedures in the acquisition, storage and
processing of information collected from biomedical and biometric sensors.
Opportunities for future research lie in exploring data processing and analysis
algorithms for automatic detection of physical state (tone/fatigue/stress) and the
application of algorithms with non-linear prediction.

9. Abstract evaluation.

The thesis abstract consists of 39 pages and has been prepared as required. It
is carefully designed with sufficient mathematical apparatus and graphical material,
and reflects the most important points and contributions of the thesis.

10. Conclusion.

The dissertation work has the quality of a completed scientific and applied
research in the professional field - 5.3. Communication and computer engineering,
doctoral program "Automation of information processing and management
systems", on a topical and important problem with clearly identified scientific and
applied contributions, published results. The dissertation meets the requirements
for the award of the educational and scientific degree (PhD) "Doctor" of the Law
on the Development of Academic Staff in the Republic of Bulgaria (LADASRB),
the Regulations for the Application of the LADASRB and the Regulations for
Admission, Training of Doctoral Students and Acquisition of the PhD "Doctor" at
the Nikola Vaptsarov Naval Academy- Varna.

In view of the above, I propose to the esteemed scientific jury to award Eng.
Vesselin Evgeniev Atanasov the educational and scientific degree "DOCTOR" in
the scientific field 5.3 "Communication and Computer Engineering".

Date: 02.08.2023 REVIEWET: ..oveeeeeeeeeeeeens

(Assoc. Prof. Dr. Eng. Nikolay T. Kostov)



