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wlorTOp"
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Tema na ARCEPFTALHOHHHA TYA: B BIMOKHOCTH 10 E'I:EHFIHIE W OAHLIAE A AR
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1. AKTYAHOCT MO paipa(oTBanng & AHCCPTALMOHINA TPV NPOGICM B HayTHo |
HEYSHO-NpIAGKHD  ornowmcane.  Crenen o Mamad B AKTVUIHOCTT2 WA npoinema w

KO KPETHITE BN, FH'lFI-Eﬁ-I.l’I'I."HI! B ANCCPTRENRTI.

AKTYWIHOCTTD  Ha  paspaloTeHara  Tema ce ONpeIeis  of  TeRJSHINATa %
VERUBPIICHCTRING HE MCTOOHTE 30 BICMANE HA PCIICHIN B MCAHIHIATE MPE HANNTIREHETO Wi
MUIVHEHH B PCing BPEME JIAHHH 30 CLOTOAHNCTO HO NAMCHTAE W H3N0A3RAHC HA PALIHTHN
cendopin yerpoicraa i [oT rexuonorumn @ soustopupase Ha nauwcHtite. Tosa ¢ ocobeno
BAHO 33 FAIMCHTH, HAMHPLULN CE B OTHUCSEHI 10 OTHOIICHHE HA J0CTRINE A0 METHITHECKD
i"ﬁ"-'-ﬂ_'r'ﬂﬂ-ﬂ"'-'- ]'JElhl'i!“ll. KAEBATO €1 W MODCKHTE JEHIE. TagHEl cHCTEME CE WIMOMIRAT 00
OTHOMCHALS  H COYENTEN, pﬂfl'l.'l'll.-"llﬂl W EREMEIH PEIUeHHE B YOIOBHH HI CTpec, Ko
HATPUMED LIMHIHCTPATOPHTE B UEHTPOBE 51 JHHHH, CISMEHT OT KPHTHYHETE HHIPPACTRYETYA.
Mome 1 Co KKe, Y¢ TOMATE ¢ AKTYLIHD HE CaMO (10 OTHOLICHHE WA MOPCKHTES JHILE, HO I Ha
paboTemmTe B cdepara na KndepcHrypHocTTL U apyra, BAKeH & H BRIPOCHT 31 PEIIBane Ha
MHUGKECTROTD fl[mﬁ.-"l':Mll-. CHEpPIaln © WNIHCHRE HEERD HE JEHHEETC. TAXHOTO CIEHWHL‘.
OUCHER, ODPADOTES, BHIVAAMIAUAA H  HONOAIBANE 30 AHAAHS H EICMAHE HA  PEICHHH,
BRI ETENNG KOIHYECTEOTO W KEMECTROTO M JAHHHTE, PCIIasineTo Ha BCCKN ¢IHH OT TEIM
TEsH NPOGICMI 30 KOHKPCTHI CIVHail /¢ OTSHHTAHEG HA KOHKPETHHTE 0C0GCHOCTH HA MUlaHaTa

D8 JOBCAD 0 ROAOOPARIHE HA CYCKTHBROCTTA HE CHCTCMATI KATO LRI,

2 Iormana o JARCCPTARTET CHRCTOAHNACTO HA II[!H.'Hi"Il.‘Mﬂ H OIECHHEBA TH TROIYCCEN

JHTCPATYPHHA Marepuan’

A jox ok



CHheTORHMETO Ha NpobicMa, CRLPIaN Che CHOHPAHSTO W ANATHER Ha KApIHOIOTHYHY
JAHHH Rl MOPMENTE AHIEE HAaCTOHIH MOCTOSH, EPHTHEFN MapascTpr 58 BICMANCTO i PCIECHHR
H TEXHOIOMHH CO OPCACTARCHH B MLPHL 1IARA A Ancepraunonnus Tpyn. Oivoper ofyeania
PATIHYHH BHIOBE, PRGN B MOMENTA PELCHHR, ATopuTan 1 npofaesn. JokTopantsr e
Hameazeas 113 morommme, ocnonno nyannrynams b pehepipann MesIynapoIin A ne
MEAMIMHA W CACKTPOHMEA npes nocaeammte 7 roauid. KooHbaecTROTO W KIMECTROTO Ha
HINOUITBAHMTE HITOYHHIH NOKAIRE N0DPO NOTHARANE HO NPOGISMATHKITA OT CTPANA Ha
ACKTOPANTA. B PAMENTC Ha TPY/ ¢ HANPABCHO W CPABHCIHE HA PuTHEHE METOAN %L aHAIN3 Ha

AAHHUTE, KOCTO MOKATEL 100P0 HHB0 1l PATOHPIHE 1 OICHKD HA THTETATYPHIA MITepa.

i Hzbpanara MeToika W WECne/iBaie Mose 11 13 Ja1¢ oTTORGD HA TOCTABCHATA

L M S PRITH S 0MaTe i AHCEPTANHOHHHE m}'ﬂ?

Mo spese wa paboTaTa cH OKTOPANTLT HINOIIBA PIUIHMHN METOAN 33 HICICABANE,
EITO B MAMAAHWTE CTANH Ha PabOTara TC ¢4 CHRPIANN CLe ChOUpaHe B aHATHI HA HEYYHA
MHPOPMBITHA, BHLTHE W OHEHKS 11 BLIMOKHHTE METOm 30 nﬁllp.B.HE HA JAHHW, BEAKPTEIHO
THXHOTO NPeoDpaiyBane of anaorosd B idgposi. 3a IPoBC#IAHCTO HA CECICPHMEHTAIHATA
WACT OT pazpalorTEard ¢ CLUILIcHd XHIOTeSd, paspadoreH ¢ MATCMATHYCCKM MOJILEH i
CHCTCMATR, NPORCICH € eKCHCpuMenT wi Gudars wa paipaboTeH TPOTOTHI W JAHHRTE ¢a
QUEHEMH W AHLTHIHPAHN ¢ OIAC] OUCHED HE PETYATATHTE OT excnepumenta. Mora 1a nanpass
HIBOLAE, Y€ JOETOPLHTET © H3NMIEERT Paidoodpaiu i LICKBETHH HE NOCTARCHUTE LGN B

PUIHY HHTE STANH HA WICACRANCTO MeTON,

Hamoussanero na FLL"Ill'iHJ'l'J[HI'-‘IHH H ChOTHRCTCTHRAIN Ha [EANTE METOMN. OT CROH CTPana,
¢ NMPEANOCTABKD 1 NOITYHAEINCTO HA PCATHH B NPOBCPHMH PEIVITOTH, ¢ KoH1o aa Owgar
BEPHMINpan pAIpE0OTENINTe MOUEAN B Texnscokin pewchis. Hanpanchns crencprment
NOTELPHEIAGE TeopeTHY NI Fﬂi‘l[’ll'ﬁ'u’lhi Hil JEPRTOREHTE 1 Ie TE3H M HR CHTas, e Toii e
NOCTHIHET [MOCTARCHATA B AMCCPTRLHOHHEE  TPYA Wen. ITocTirmarime [ead Ha OTeninTe
ETANN C3 ONHCAHN B KPRE U BCHKA 780 0 Ja5aT JoriiMecks CERIAH0CT H 30BLMICHOCT Ha
paboTara.

4, B kikpo e mKOOYaBal  ERYYHETE W BaYMHO-NPILOKHETE  IPpHHOCH 1A
AWCePTRIHIE Tpya”?

”.FI‘HL'H.&H. CACTHHTC HEYITHO-TIREIEHEN 1 IPHOGEHE TPHRCCH.
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[Mpeanosen ¢ Mogen Ha XApavepna W cofiTyepHa apxnTeKTypa 0 ATrOpHTEM Ha paboTa
Ha CHCTCM3 33 ChOMpanc, DPCAIBIHC W CRXPANCHIC HA JAHHN 0T OHOMEINIHHCKH M
EIIDM!‘.".I.'FH"-IIIII L"'L'H'JUP.I-!I HWOMEAMTE HE OMArHoCTHEN  HAa 'I:'J.-]:I:,El:l'."-IIIHEb,.'I.lJﬁH CRUTORMNA W
Fa0ONABANHA.

H :;m['mu:llu C MOCILINRD 2 CPLUCHES Ma CHCICHEE 58 chﬁlliwc, NPCAABRLHT, ChAMHCHNC
Ha Hipopsaiss o7 DROMEAMIHECKE # DHOMETPHYIN CeHanpi cuobpasena ¢ coeundimkara na
NPHIEHEHHE TP KOPAaDuHTe masTdsops,

”':IB'I-FIJ.‘III‘.I].HJ: HA OICHED Ha KOHEYPCHTCH RPHHLTT B NPCUHRGARCHHTE Moo [IiFI'H
obpaboTKITA HA  CHIHAZA MUTCAHISHTHO CeNeKTHPANE Ha  onTHMaIHa obpaboTka n

OBEIMHAEIHE HA MAHHN 0T MACGRECTEG  KIHILIH © PEELTIHHN THIEE -:hu;rrpa.uu.rr.

HNpwamsnm npunock:

AHLTHI H3 WHTCTPHPAHA PCILCHHA 33 ABTOMITHMHO wisAwuane wa fnanmm or EKT
CHIHAnD, © uen I]Fl;!..'.l'h.l'l'l:il.ﬂ-[l[l.l,l.l. MCIMUHHCED JHarHacTiEDL | IIFIIL'E'L'!ELI_IIH Ha CBPICIHeCEA0BN
ChOTOHHHE B ]HE-DH!H.‘HHI.

C'i:';l..'ll.l,"li-l.'.'il IIOTOTHIT HiE CTELEECRHADHA CTAHIHE OT ChOTARL HO CHOTCME ki EL'EH[!-EHE.'.
TITIII;JILI!HII:. l."'!h.'!t[!l:'lrll.'!lllll.." Hil CEUTHH 0T OMOMCIHIHHCKH B ﬁ“l!l!.-ll::'l'pﬁ'llill El!']!'bl:lg'!l-ﬂ-

Paipaforenio nporpasne OCHIYPARAHE 3a chidasancro na Oasa ¢ mammn ¢ EKT
CHITAMN ¢ A0BABCHN WYMOBE OT PRI MOpHOIoria [1pH KOHTPOIHPaN YCIoBa.

3. Pesyaramume oT AMCCPTAUMOHHAR TPYI HINOAIBANN JIH C3 BCYC B HAYWHATE W
coupannara npakrieka’ Hsa i noctiriar npag meoposMmseckn edert uonp.? Jlokysicumu, Ha

WOETO CF GCHORARD THLPOACHHSTO,

I’ca.:.rma'rmn: OT AMCCPTAIBOHHIE TRY CA ITPCACTABCHN MPes T HayHHN ||3"E.I1H KilLLHH
BEIKFHTCAHO B HEYSIHA KOHQCPCHINS, COCHRAININpans B 0fIacTTa Ha HOBITE TEXHOIOIHH B
MEAMUMHATA, pefeprpaia B MEKIyNapoIniTe waydnn Gatn aanun. Paspaborkara e wact ot
'FE.EI:ITHT!. Hil II,I:II'I"'I;.F'P.B. T BGMITCTCHTHOCT K maHrons H'IZIM!;'HIII'E.II,II!, FIHTEAMTEHTHH CHETEME 23
cHryproct u ynpasiciie Ba picka’ (QUASARY dumancupan or OnepamusHd mporpasi

wHavka 1 oBpasoEHHe 58 HITEIHTeTen pacTe®",

Heno TMPEACTOH TP CHATE MO W NpoTeTiimm aa DbaaT TCCTBAHE B peanm
YVOOOBHE MO8 J0KGE3T HEDCHOMHYCCKITE CH E:-I.l]L"I‘."JI!]ﬂlﬂC‘I. EAKTO M 3 Ohaar HAMTPCHN

AATCRHATHEREE TRIOHSHIA, KOTO 3L ST ::-.Im."na 7 HENOTIBAMETO,

h. Motawwpany  NpenmopLEN 3 ORACHIO  ASIOTEEIHE WA HAYMHHTE M

HE}"-IHﬂ-[EP‘HIID]-EIIHTC ULTELL I KAKBl W K108 5 OF l‘“ll’."f.l.l:llll.;I

Hp{ﬂ:up}.qmn Hi JOKTOPAHTE 10 NPk PaOTATE CH ¢ WENHTIHNS B PCAUTHL CPeLa



w aa obMuen BAFHANTH E NPHOGECHAC I CHUTOMATA B LEHTPORS 33 YIPERICHHS WA IETH,
EOMYHHKLILHOHHH UCHTPOBE 1 IRCHTMORC H JHHHE W IPYTH MoCTa, pﬂﬁfﬂ'ﬂl’ﬁ Hil KORTC HIHCKR
MPHCMINCTO B3 POIICHHA B VCIOEIE R CTROC HIIPa Iy e CHOCODHOCT 38 HOHICH TPALEA |

AMATIT HA CHTYAIHATA CRUIECTRYHEA HCOOXDANMOCT POTAINA 1A NEPCOAN,
T, JApyTi BROPOCH, M0 KOHTO PEHENIEHTLT CUHT, 9€ CHEIBA 13 BIEME OTHOCHIE,
.[{1.-?1'! .ﬂ.l:lﬁli!p:l.l'l'l'ﬂ HMELRT CIIETHETE 'IHI.'H.‘.'IE]{EHZ

Ha mecra ca JMINCHATH HCTOWHOCTI M0 OTHOMCHHS ) W3 RRRATI TCPMHHOT0rHAE
M0 OTHOWCHHE HA Aauan 0 sudgopumounss W oncpaynnte ¢ mx. He ¢ scho npeusiupano
FHB'TEHPHHETH HiE MOUATHETD ChHPISIHOCHA0BD IAD0MABINE, JOKOAKOTO HPEMENNH ChCTONHNE,
KDUTO HE NPCACTABIRENT ThOMIRBIHE MOTET 18 C4 NO-CRIMECTRCHE 38 LEANTEe HA aHANNIA HA
BEIMIDKHOCTHTE HA NCPEOHANa Ja pearipd o7 JIHATHOCTHESTE Ha KoHKPETHH 330004 Bariis.
Jotpe ¢ na TLAaT NPENMIHPANN TEIM NOMATHA, KIKTO W 20 OWIAT KOPHTHpaHK MPoGIeMHTE C

fropMaTHpascTo Ha pafoTara,

Tean Beaeakn ne HaMUIAEET CTORPOCTT N NPEACTABERL OT J0KTOPAETE paopaborim.

T, ZnmmoucHHE © RCHO CTAHOBNLLE [18 C¢ AL HIH HE HEYWHA CTENeH.

Ha Basara na wanomenoro T=FOPeE CHATAN, e IpEAcTansiing My QNcepTallioned TRy
MPCACTAEIH L 3AELPINCHE IS A FCICIORETCICKD |3-i.l‘|51.1'ltl & HEHw d:HJFIth'J[FIT.'II.IIi! L0, WAAMHO
||Dﬂ.ﬁP3HH CPOICTED S HHTROHECHESC 0 THECTHIHETI PCELTHE Y i e-rpasTiscck il PesyiTTamd.
nPiiEMEH NPETCHUMETE . Ha  aBTOpa 30 HEVWHO-TIPHOAEHE o DPHIOGEHE IpHHOCH ©
NPCAMEECHITE  N0-TOPE BCCHICCTREHN  Roperimn, Cunmas, 9¢ JHCCpPTAILHONINA TPy
CHOTRCTCTRES FH HIHCKBANMATE Ha Fikona sa POIRHTHE B QEIICMIYHHE ChOTas B P'l.:l!!r'ﬁ.l'lilll‘tl

Buarapus.

Mpennaras 1 YEEEICMOTO YD RYPH 18 Opicsas ia Kaninran el TeHany, Wik,
Becennn  Esrennes  Arvapscos  obpazosarenanara o mavana crenen Jlosmopt B
npofecHoHATHOTO HanpaeneHie 5.3  KoMyniKmIHOHHD 1 KOMITOTRPHE TeXHIKE™, A0KTOPoK

NpoOrpaMa , ABTOMATHIHPAHK CHCTEMI 33 00patoTka Ha HRpOPMAINATA 1 yTIpaRIcHE™.

Jara 1108203 B T O
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OPINION
on a dissertation work for the educational and scienuific degree "Doctor”
Author ol the dissertation: Eng, Veselin Evgeniev Atanasov
Dissertation topic: "Possibilities for collecting and analyzing data from
biometric and biomedical sensors."
Prepared by: associate professor Dr. Veselina Georgieva Spasova, Nikola

Vaptsarov Naval Academy, Varna

1. Relevance of the problem developed in the dissertation in scientific
and applied terms. Degree and scale of the relevance of the problem and the

specific tasks developed in the dissertaton,

The relevance of the developed topic is determined by the trend of
improving decision making methods in medicine by using real-time data obtained
about the patient's condition and using wvarious sensor devices and loT
technologies to monitor patients. This is particularly important for patients located
in remote areas in lerms of access o medical care, such as scafarers. Such systems
are also used in relation o employvees working and making decisions under
stressful conditions, such as administrators in data centers, an clement of critical
nfrastructure, Arguably, the topic is relevant not only to seafarers but also to
those working in the field of cyber security. On the other hand, it is also important
to address the many issues related to the data lifecycle: its collection, evaluation,
processing, visualization and use for analysis and decision making, including data
quantity and quality. Addressing cach of these 1ssues on a case-by-case basis and
taking mmto account the specifics of the task would lead to improved system
performance overall.

2. Does the dissertator know the state of the problem and creatively

evaluate the literature?

The state of the art related to the collection and analysis of cardiac data for
scafarers: current methods, critical decision parameters, and technologies are
presented in chapter one of this dissertation. The survey covers different types,
currently applied solutions, algorithms, and problems. The PhD student has used



114 sources, mainly published in refereed international medical and electronics
journals in the last 7 years. The quantity and quality of the sources used shows a
good knowledge of the issues by the PhD student. A comparison of different
methods of data analysis has also been made within the thesis, which shows a
good level of understanding and appreciation of the literature material.

3, Can the chosen research methodology answer the set goal and solve
the tasks of the dissertation?

During his work, the PhD student used different research methods, and in
the initial stages of the work they were related to the collection and analysis of
scientific information, analysis and evaluation of possible methods of data
collection, including their conversion from analogue to digital. To conduct the
experimental part of the work, a hypothesis was created, a mathematical model of
the system was developed, an experiment was conducted based on the developed
prototype, and the data were cvaluated and analyzed to assess the results of the
experiment. | can conclude that the PhD student has used a variety of methods
adequate to the objectives at different stages of the research. The use of diverse
and appropriate methods, in turn, is a prerequisite for obtaining real and verifiable
results to verify the developed models and technical solutions, The expenment
carried out confirms the theoretical development of the PhD student and for this
reason | believe that he has achieved the objective set in the thesis. The objectives
achieved at the different stages are described at the end of cach chapter and give
logical coherence and completeness to the work.

4. What are the scientific or applied contributions of the thesis?

I accept the following scientific and applied contributions.

Scientific and applied contributions:

A model of hardware and software architecture and operation algorithm of a
system for collection, transmission and storage of data from biomedical and
biometric sensors for the purpose of diagnosis of cardiovascular conditions and
discases is proposed.

A methodology for the evaluation of systems for the collection,
transmission, storage of information from biomedical and biometnc sensors
tailored 1o the specifics of the application on ship platforms is developed.

Competitive evaluation of proposed signal processing  approaches:
intelligent selection of optimal processing and data fusion from multiple channels
with different types of filtering.



Applied contributions:

Analysis of itegrated solutions for automatic ECG signal data extraction

for ongoing medical diagnosis and prevention of cardiovascular conditions and
diseases.

Created a prototype of a stabionary station of a system for collection,
transmission, storage of data from biomedical and biometric sensors.

Developed software to create a database of ECG signals with added noises
of different morphology under controlled conditions.

5. Have the results of the dissertation already been used in scientific and
social practice? Has there been a direet economic impact, ete,? Documents

on which the claim is based.

The dissertation results have been presented through three scientific
publications, including a scientific conference specialized in new technologies in
medicine, refereed in international scientific databases. The development is part of
the work of the Competence Centre "Quantum Communication, Intelligent
Systems for Security and Risk Management (QUASAR)" funded by the
Operational Programme "Science and Education for Smart Growth". Clearly, the
proposed models and prototypes have vet to be tested in real-world conditions and
prove their cost-effectiveness, and alternative applications have vet to be found to
enhance the impact of use.

6. Reasoned recommendations for future use of the scientific and

applied contributions: what and where to implement?

| recommend that the PhD student continue his work with trials in a real
environment and consider options for applying the system in flight control
centres, communication and data centres and other locations where work requires
decision making under stressful conditions and where there is a need for staff
rotation when the ability to concentrate and analyse the situation is impaired.

7. Other matters on which the reviewer considers that he/she should
comment,

| have the following remarks to the PhD: In some places, inaccuracies have

been made in the terminology used in relation to data and information and their

operations. The understanding of cardiovascular disease is not clearly refined,
insofar as temporary conditions that do not represent dental disease may be more



relevant for the purposes of analysing the ability of staff to respond than the
diagnosis of specific discases. It would be good to refine these concepts as well as
correct formatting issues in the paper. These comments do not diminish the value
of the work presented by the PhD student.

8. Conclusion with a clear opinion to grant or not a degree.

On the basis of the above, | believe that my dissertation represents a
compleie research work with a clearly formulated aim, well selected means of
implementation and achieved real scientific and practical results. We accept the
author's claims of scientific and applied contnbutions with the non-substantive
correchions suggested above. | consider that the dissertation complies with the
requirements of the Law on the Development of Academic Staff in the Republic
of Bulgana.

| propose that the Honourable Scientific Jury award Eng. Vesselin
Evgeniev Atanasov the degree of Doctor of Education and Science in the
professional field 5.3 "Communication and Computer Engineering”, doctoral
program "Automated Information Processing and Management Systems”.

Date 11.08.2013 « Compiled bBy: .o

(Assoc. Prof. Dr. Veselina Spasova)



