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1. AKTyaJHOCT HA pa3padoTeHMs B IHCEPTAUHOHHHUA TPY/ npobiem

AKTVaJIHOCTTa Ha JJUCEpPTAllMOHHATA TEMa HE IMOJUIeKHM Ha CHhMHEHHE.
Jlocrarbuno e jga ce cnomenar asa ¢gaxra. IIepBo, or romsiMo 3Ha4YeHHE €
npoleMbT 3a oOma3BaHE Ha 3/ApaBeTO M XKMBOTA HAa MOPCKHUTE JIMUA,
M3ITEITHABALIM TEXKa paboTa B pUCKOBA CPe/d, KBJETO € HEBB3MOXKEH JAOCTHIIBT
10 kBannpuuupana meauuuacka nomoil. OT Jpyrarta cTpaHa ca IOCTHXEHHUsATA
Ha CBBPEMSHHUTE TEXHMKA M TEXHOJOTHHM KAaKBUTO Ca CEH30PHUTE MPEXKH,
TEXHOJIOTHUTE 33 JoOmBaHe M oOpaboTBaHe Ha UH(pOpMaLMs, aIlOPUTMHTE Ha
M3KYCTBEHHA WHTEJIEKT M Jp., KOMTO IPEJOCTaBAT J0OpH BB3MOXKHOCTH 3a
CHCTEMHO HaOmMOAeHUEe M KOHTPOJN Ha OMONOTrMYHUTE XapaKTEPUCTHKH Ha
MOPCKHTE JIMI@, B TMpoleca Ha H3IBIHCHHE Ha TAXHATA HpodecHOHaIHA
JSHHOCT HA MoOpe, ¢ LeJ paHHO OTKPUBAHE Ha 31paBHU IpodJIeEMH U
NPeOTBpaTABaHE Ha TEXKM 3a0oNsgBaHMS WIM CMBPTHH cliydau. B
JACEPTalAOHHUA TPYJI CE€ U3CIe/IBaT KOHKPETHH BB3MOKHOCTH 3a HaOIIOZACHUE
Ha 3/IPaBHOTO CLCTOSHHUE HA €KUIIAXKWTE 110 BpEeME HAa M3IBJIHEHHE HA TEXHHUTE
IPO(MECUOHANIHN 3abIDKCHUS, Ype3 [PUJIaraHe Ha ChbBPEMEHHHUTE JOCTHXCHUS
HA MH()OPMALMOHHUTE TEXHOJIOTMM, KAaTO TOCIEJHUTE CE€ M3MON3BaT Karo
CPEJICTRO 3@ pelaBaHe Ha MnpodsieM OT U3KIIOYMTETHO 3HAYEHHE B
CBHBPEMEHHOTO KopaboruiaBaHe.

2. Ilo3rasaHe Ha CLCTOSTHHETO HA MpodiiemMa

Ot aucepTaunMOHHUS TPYJ C€ BHIKAA, Y€ AOKTOPAHTHT € M3Y4YHJI OOCTOMHO
npobuema. Ilocounn e 114 nureparypHH HM3TOYHHKA, CBBP3aHM Hai-BeYe C
METOJM 3a M3BIMYaHe Ha OMOMEIMIIMHCKM JaHHHW, uudpoBa obpaborka Ha
CUTHAIUTE, CUCTEMAaTH3MpaHe, mpeolOpasyBaHe U ChXpaHEHHE Ha JIaHHH,
NOaIV4eHH OT OMOMEIWLMHCKH CEH30pH, BBB BHI MOAXOLANL 3a M3IOJI3BaHE B
meaunuHata. [IpoyyeHn ca M3TOYHMIIM, ONKMCBAIIH yMOpaTa W MEJIULIMHCKUTE



[IPOSIBH CPEIl YWICHOBETE Ha KOPAaOHHUTE CKMIIAXH, AJTOPHTMH HA H3KYyCTBEH
MHTEJIEKT 3@ @HajlW3 Ha MENUIMHCKA JaHHM, KaKTO ¥ ChIIECTBYBAIIH
APXUTEKTYPH HA CHUCTEMH 3a MEJUMIMHCKH aHanu3. B pesynrar Ha HampaBeHUTE
NPOVYBAHMA JIOKTOPAHTHT € CTUIHAJ 0 3aKII0YEHUEeTO, 4e Han-100bp pe3yarar
¢ Jaje JIOKaJlHa CTallMOHApHAa CHCTEMa M CU € IIOCTaBMJ 3ajadarta Ja
CHHTE3Mpa MO/ 3a paboTa Ha CHCTeMara U J1a H3paboTu IMPOTOTHUII, KAKTO H J1a
Ch3/1aJle eKCIIepUMEHTaJIHA IOCTAHOBKA 3a MPOBEpKa Ha paboTaTa Ha CHCTEMAaTa.

He3aBucnuMo, 4e JOKTOPAHTBHT CE€ OrpaHM4YaBa B H3CJCHABAHMATA CH U CC
(okycupa rmaBEO BBPXY €leKTpoKapAuorpamara, C4uTam, 4e OIM3Kd Moaxoau
MOTAT Jla ce W3MON3BaT W TpH JPYrd MEAWIMHCKM H3ciensaHus. Pa3bupa ce
OrpaHUYCHUAT 00eM Ha JUCepTALMOHHMSA TPYJ HE MO3BOJIABA Jla CE M3Cle/IBaT
0OCTOMHO BCHYKU CTpaHHM Ha mpolbsieMa, KakTo U Jia ce pa3paboTAT M Ipuiarart
TCXHUYCCKY PCIICHUS 3a TAX.

3. W36pana meroauka na usciaensane. lipunocu

Mertoaure, ©30paHu 3a TIOCTHTAHE HA MOCTABEHATa B JAMCEPTALIMOHHMS TPYI
el ca cTaTHCTAYeckaTa TEOpHs 3a B3EMaHe Ha pPEIeHHs, MaTeMaTH4eCKOTO
MOZIEMUpPaHe, YHCIEHUTE METONuM M Meroaure 3a uudposa oOpaboTka Ha
CHTHAQJIATe, KAKTO M EKCHepUMEHTAIHUTEe wu3caeasanusa. CuuraMm, de
JIOKTOPAHTHT HMPAaBUIIHO € 1oa0pan MeTojure 3a u3ciejasaHe. B pesynrar Ha
W3BLpIIEHATa HAYYHO-H3CIEAOBaTeNCKa padoTa ca U3MBJIHEHHUE ITOCTaBEHUTE
3aJ(@4M U € MOCTUTHATAa KpaiHaTa 11e)1 B JIMCEpTallMOHHM Tpy/. B mnpoiieca Ha
paoTa ca BaNpaBeHH HAYYHO-IIPUIIOKHH U IIPUIIOKHH MPUHOCH, KOUTO, CIIOPEN
ABTOpa Ce ChCTOAT B CIIEAHOTO:

HayuHO-IpUII0KHU IPUHOCHU:

Ilpe/ioKeH € MOJIell Ha apXUTEKTypa ¥ aIrOpUThM Ha paboTa Ha cuCTeMa 3a
ao0uBaHe, MpenaBaHe M ChXpaHeHHE HAa MH(popMmauus 0T OMOMEAMIMHCKA U
OMOMETPUYHY CEH30pH, pa3pabOTeHa € METOIMKA 34 OLCHSABAHE HAa BBIIPOCHATA
ciucremMa B cnenuduunm kxopabuu yciaoBusa. Hampasena e onenka Ha nBa
ANTEPHATHBHU METOJA: 3a WHTEJIMICHTHOTO CEJIEKTUPAHE Ha ONTHMAaJIHATa
06GpaboTka 1 Ha 00eAMHSABAHETO HA JIAHHH OT MHOXXECTBO KaHAJIU C Pa3IUYHU
THITOBE QUNTpaLus.

[IpunoxHu NPUHOCH:

AHaIU3UPAHU Ca PUCKOBETE OT CHP/CIHO-CHI0BO 3abosisBaHe NIpH paboTa Ha
MOPCKHTE JIMIA M CBHIIECTBYBAILUTE HHTCTPHPAHU PEIICHHs 332 aBTOMAaTH4YHO
wisnuyane vHa uHpopmaumsta or EKI' curmama ¢ men  npoabipKaBamia
METHIIMHCKA THaTHOCTHKA ¥ npeBeHIus. Ch31ajieH € MPOTOTHII Ha CTallHOHapHa
CTaHOUsI OT ChCTABA OT CHCTEMATa 3a IlOﬁHBElHe, npenaBpane, CbXpaHCHHE Ha



napopmalst 0T GHOMEJHUMHCKH 1 OHOMETpHYHH ceH3opu. Paspaboreno € u
NpPOrpaMHOTO OCHUIypABaHE 3a ch3AaBaHe Ha 0aza ¢ gannu ot EKI' curnamm ¢
J1002BeHU IIYMOBE OT pa3jindyHa MOP(OJIOrus MPH KOHTPOJIUPAHU YCITIOBHS.

[TpuemaM TmpeTEeHLHMHTe HA JOKTOpaHTa 3a TIOpPeu3OpOECHUTE HaAy4YHO-
ITPAJIONHU A IIPUIIOKHY PUHOCH.

4. W3moyizBane Ha  pe3yJaraTuTe OT JIMCEPTAIMOHHHA TpPya B
NPAKTHKATA

[lybaukanuure Ha JOKTOpaHTa 110 JMCEPTAIMOHHHUS TpYyJ OTpas3sBar
chluecTseHn crpanu ot paborata m ca Buaumu B SCOPUS u ynosnetBopsBar
m3nckBanusata Ha 3PAC.

Pesysiratute OoT AucepranusaTa Ha KanuTaH JeidTeHeHT Becenun AtaHacoB
MOTP4T Jla €€ NPWIOXKAT B TPAKTHKATa HAa CBETOBHOTO KopaloruiaBaHe.
Jucepraumdara ¢ paszpaboTeHa B mpoueca Ha H3I'BIHCHHE HA HAlUMOHAIHHA
npoexT ,,KBaHTOBa KOMYHHMKALMs, MHTEIMIEHTHH CUCTEMH 3a CUTYPHOCT H
yrnpapiaeHue Ha pucka — QUASAR” noja pbKoBOACTBOTO Ha MHCTHTYyTa 1O
pobotuka keMm BAH.

5. BeJleikKd 4 IPenopbKu

OT pasriefaHus JUCepPTAIlMOHeH TPYyAd ce BWXnaa, ue aBTopbT Kamurad
jeliteHanT BecenuH ATAaHACOB € B CHCTOSHUE CAMOCTOSTEIHO H 33bJI00YCHO
A2 u3yuapa Hay4HHM npoOieMu, a HaMUpa CPE/CTBA 3a pellaBaHe Ha HAy4YHU
npobIeMu ¢bC BH3MOIKHOCT 3a MPUJIATaHe B 3HAUMMH 3a MPaKTHKaTa 00IacTH.

336EHEH<KHT€, KOUTO OMX CH TIO3BOJIMII Jia OTIIpass Ca:

B obsicHurenHata 3amMcKa HMMa TEXHHYECKH HETOYHOCTH H JIPBGHH,
HEeAOTIealEd Hella, KOUTO HE ca ChIIECTBEHH, HO MPAaBAT JIOLIO BIIEYATIICHHE.

CBIIO TAKA CYIMTAM Y€ TOJTyYSHUTE Pe3yJITaTH Morar Ja ObpaaT anpoOHpaHu.
BB3MOKHOCTATE 3a TOBAa Ca HAIWIE HAa HAYYHOM3CIIEJOBATEICKHs Kopab Ha
Buciero BOCHHOMOPCKO YYWIMINE, KOWTO Mpe3 HOEMBpPH IUE OTHHTYyBa 32
GbarapckarTa NoJApHa HAyYHOM3CIeIOBaTelcKa 0aza Ha OCTPOB JIMBHHICTBH,
K516TO EKANAXBT M OCTAHAIUTEC OBJITapCKU IOJIAPHH H3CICHOBATCIIH Ca
M30JMPAHM 32 YETUPHU MECENa MOYTH HAITBIIHO OT OKoMHMsA cBAT. [Ipenopbusam
HAa JOKTOpAHTA Jia pa3padoTH IUIaH 33 HHCTAIMPAHETO, U3MOJI3BAHETO U aHAIN3A
Ha paborara Ha pa3paboTeHaTa OT HEro CTALMOHAPHA MEJIMIIMHCKA CHCTCMA.



6. 3akiarouenue

Ha ©0a3ata Ha W3JI0XKEHOTO TMO-TOpe CYMTAM, Y€ TPEACTABEHHS MH
JMCEPTAlMOHSH TPy TPEJCTaBisABa 3aBbpIICHA HayYHOM3CIIEJ0BATENICKA
paboTa ¢ sicHO (opMyIUpaHa e, yAaYHO NOAOpaHu CPeCcTBa 3a U3IBIHEHHUE H
ITOCTUTHATY PEaTHd Hay4yHO-IpakTHUYecKH pesynratd. [IpuemeM mnpereHuuuTe
Ha aBTOpa 3a HAyYHO-NPWIOXKHH M TNPHIOKHU mpuHOcH. Cumram, ue
JMCEPTALUOHHU TPYJ CHOTBETCTBA HA M3UCKBAHMATA HA 3aKOHA 332 Pa3BUTHE Ha
aKaJIeMUYHUS cheTaB B Penybnnka brirapus.

Ha 7Toma ocHoBaHMe mnpeuiaraM Ha YBaXXaeMOTO HAy4YHO JXXypH Ja
npacead Ha Kanwmran nedtenant, wHk. Becenun EBrenmeB ATaHacoB
oOpasoearenHaTa W HayyHa crened ,JlokTtop“ B mnpodecHoHanHOTO
Hanpasienue 5.3 , KoMyHMKanMOHHa ¥ KOMIIOTBPHA TEXHHMKA“, JOKTOPCKa
nporpaMa |, ABTOMaTH3NPAaHH CHCTEMH 3a oOpaboTka Ha uHPOpMauuATa H
ynpasieHue".

Jara: 08.08.2023 r. YJieH Ha HAYYHOTO XYpH:

Kamuran I panr, gouenr, gokrop. utx. Hukonait Bennkos
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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: captain associate professor Dr. Nikolay Velikov, Nikola
Vaptsarov Naval Academy, Varna

1. Relevance of the problem developed in the thesis

The relevance of the dissertation topic is beyond doubt. Suffice is to mention
two facts. First, the problem of protecting the health and lives of seafarers
performing heavy work in hazardous environments where access to qualified
medical care is impossible is of great importance. On the other hand, the
achievements of modern techniques and technologies, such as sensor networks,
information acquisition and processing technologies, artificial intelligence
algorithms, etc., provide good opportunities for systematic monitoring and
control of the biological characteristics of seafarers in the process of performing
their professional activities at sea, with the aim of early detection of health
problems and prevention of serious illnesses or deaths. The thesis explores
specific opportunities for monitoring the health status of crews during the
performance of their professional duties, by applying modern advances in
information technology, using the latter as a means to solve a problem of critical
importance in modern shipping

2. Knowledge of the state of the problem

It is evident from the dissertation that the doctoral candidate has studied the
problem extensively. He has cited 114 literature sources, mostly related to
methods of biomedical data mining, digital signal processing, systematization,
transformation and storage of data obtained from biomedical sensors in a form
suitable for use in medicine. Sources describing fatigue and medical events
among ship crew members, artificial intelligence algorithms for medical data
analysis, and existing medical analysis system architectures are explored. As a
result of the research, the PhD student has concluded that a local stationary
system will yield the best results and has set himself the task of synthesizing a
model of the system and designing a prototype, as well as creating an
experimental setup to verify the system's performance.



Despite the fact that the PhD student limited his research and focused mainly
on the electrocardiogram, I believe that similar approaches can be used in other
medical research. Of course, the limited size of the dissertation does not allow to
thoroughly investigate all aspects of the problem and to develop and apply
technical solutions for them.

3. Selected research methodology. Contributions

The methods chosen to achieve the objective of the thesis are statistical
decision theory, mathematical modelling, numerical methods and digital signal
processing methods, as well as experimental studies. I believe that the PhD
student has correctly selected the research methods. As a result of the research
work, the set tasks have been fulfilled and the final goal in the dissertation has
been achieved. In the process of work scientific and applied contributions have
been made, which, according to the author, consist in the following:

Scientific and applied contributions:

An architecture model and an algorithm of operation of a system for
acquisition, transmission and storage of information from biomedical and
biometric sensors are proposed, a methodology for evaluation of the system in
specific ship conditions is developed. Two alternative methods are evaluated:
the intelligent selection of the optimal processing and the fusion of data from
multiple channels with different types of filtering.

Applied contributions:

The risks of cardiovascular disease in seafarers' work and existing integrated
solutions for automatic extraction of ECG signal information for ongoing
medical diagnosis and prevention are analyzed. A prototype of a stationary
station of the system for acquisition, transmission, storage of information from
biomedical and biometric sensors was created. The software for creating a
database of ECG signals with added noises of different morphologies under
controlled conditions was also developed.

I accept the PhD student's claims for the above scientific and applied
contributions.

4. Use of the dissertation results in practice

The PhD student's dissertation publications reflect significant aspects of the
work and are visible in SCOPUS and satisfy the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria. The results of the
thesis of Lieutenant Veselin Atanasov can be applied in the practice of world
shipping. The dissertation was developed in the course of the national project



"Quantum Communication, Intelligent Systems for Security and Risk
Management - QUASAR" under the supervision of the Institute of Robotics at
BAS.

5, Notes and recommendations

From the examined dissertation it is evident that the author Lieutenant
Veselin Atanasov is able to independently and thoroughly study scientific
problems, to find means for solving scientific problems with the possibility of
application in areas significant for practice.

The remarks [ would like to make are:

There are technical inaccuracies in the explanatory memorandum and minor,
overlooked things that are not significant but make a bad impression.

I also believe that the results obtained can be approbated. The possibilities
for this are available on the research ship of the Nikola Vaptsarov Naval
Academy, which will leave in November for the Bulgarian polar research base
on Livingstone Island, where the crew and other Bulgarian polar researchers are
isolated for four months almost completely from the outside world. I
recommend that the PhD student develop a plan for the installation, use and
performance analysis of the stationary medical system he has developed.

6. Conclusion

On the basis of the above, 1 believe that dissertation represents a complete
research work with a clearly formulated aim, well selected means of
implementation and achieved real scientific and practical results. I accept the
author's claims of scientific and applied contributions. I consider that the
dissertation work complies with the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria.

On this basis, I propose to the Honorable Scientific Jury to award LT.
Eng. Veselin Evgeniev Atanasov the degree of “Doctor” in the professional field
5.2 "Communication and Computer Engineering", doctoral program "Automated
Information Processing and Management Systems".

Date: 08.08.2023 r. Member of the jury:
Captain associate professor Dr. Eng. Nikolay Velikov



