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ABTOp Ha AuUcepTalMOHHUS Tpyd: Mar. uHxkK. Credan Hukonaes Jlumen

Tema Ha gucepTalMOHHUS TPYA : MeToau U CpeICTBa 3a OTAAJIEYEHO
H3MEpBaHe napaMeTpuTe Ha arMoC(epHHs Bb3J1yX

PeueH3eHT: gou. A-p uHXK. Hukonan Kakanakos

. AKTyaJiHOCT Ha pa3pa0oTBaHHsl B AHCEPTALUHMOHHUSA TPYyA Npod/eM B
HAYYHO U HAYYHO-NPHUJIOKHO OTHOIIeHUe. CTeneH H HHBA HA aKTYaJIHOCTTA
Ha Npod/ieMa U KOHKPETHUTE 3a/1a4M, pa3pad0TeHH B JUCePTALUATA.

M3ciensanusita B oOjactra Ha lol apXuTEKTypuUTE, CEH3O0PHUTE MpPEKU U
pasnpeaeIeHuTe CUCTEMHU U MO-CIIEHUATIHO MPUIIOKEHUETO UM 3a CJIEJI€HE HA KPUTUYHU
3a YOBEYECTBOTO MApaMETpH, € aKTyajlHa TeMa B IVIOOAJIHMA CBAT Ha KIMMATUYHU
[IPOMEHM M 3aMbpCsIBaHE Ha rpajckara cpena. KM3ciieiaBaHATE TEXHOJOIMUA U
[MPECUIOKEHNUTE ApPXUTEKTYPU OTpassiBaT aKTyaJHUTEe HayyHW U3CJIeJBaHUs U
[PAKTUYCCKUTE MHTECIpalMi B CBETOBCH Maulad. Be3KHuHuTe CCH30PHH MPC/KH 3a
paslpe/Ie/ICHO CIIEJACHE Ha MapaMeTpH Ha OKoJIHaTa cpejla ca dasara Ha U3Ipaykk/laHe Ha
YMHHU I'paJloBE M 4YUCTA OKOJIHA Cpejla, B CHHXPOH C €BPOINEHCKUTE W HAIlMOHAJIHH
[IPUOPUTETHU OCH 3a HAYUHU U3CJICABAHMSI.

2. CreneH Ha mnNO3HABaHe CBbCTOSHHETO HAa MpodjieMa H TBOpUYecKa
HHTEpHpeTalusl HA JIUTEPaTyYpPHHUS MaTepHaJl.

ﬂ,OKTOp'dHTbT C TI0K4A3dJl MHOI'O Ll()6p0 3dallO3HABAHC CbC CbHUICCTBYBAILIUTC
H3CJICABAHHA B HAYyYHAra 00J1aCT U 110 TeMara Ha AACCPTALIMOHHNA TPY . N3nosn3BaHuTe
JIUTEPATy PHU U3TOYHUIIM OTIOBAPST HA TeMaTa Ha U3C/IC/BAHETO U HOPMUTE B 00J1acTTa
— obwo 114 nureparypHuM M3TOYHMLM, OT KOoWTO: | Ha kupunuua, 113 Ha
natuHUALa U 11 uHTepHeT aapeca.

M3nonsBanuTe JidreparypHu HM3TOYHULUM ca cbBpemMeHHu. Haxg 60 % ca ot
nocieandre 10 roaunun, a okoio 22% - o1 nocicanure ner. Haamunero na mo-crapu
U3TOUHHUIM € CBbP3aHO C (PyHJAMCHTAJIHH MATCMATHUCCKH M (PU3HUHH TBLPACHHS W
VTBBPJACHU CTAH/IaPTH.

B o0030pa JjiMuM aHa/IMTHYHA OLICHKA Ha pa3sljiejlaHara JinTeparypa M TBOpUECKa
MHTEpHpEeTanusl Ha Ch/IbpyKanueTo. He Manka dact oT JureparypHUTE U3TOUYHMUIIM ca
LHUTHPaHU BbLB BTopa masa, Kosato TpsitOBa jla € aBTopcKa.
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GAKNITET JEREETRO-

Omucannero na | l-1e marepneT aapec He oTroBapsa Ha odopam
TPYA. ThH Karo HAMa ONHCAHME HA JIHHKA W JaTa Ha [N0CCHICHHC.
Hareprer anpecn sa cranaapm no BJIC. xonto Guxa Morm jta Ghaar mwerpann mo
MPABIIATA 32 HMTHPAHS HA CTaH1apT.

3. CoorBercTBHe HA H30PARATA METOIMKA HA HICICABAHE ¢ NnocraBenara
e H 3a1a4H HA IHCePTAUHOHHHR TPYA.

JOKTOpanThT ¢ HIOpal METOIMKATA HA QHATHTHYHO MOJCHMPAHE. CHMYIAIHOHNA
BEPHOUKAUMA Ha OTACIHH CACMCHTH OT CHCTCMATA H HPOBCKIAHE HA HACOMCHI
excrepiMenTH ¢ npotoTuin. Tosn Moiaen ¢ noaxoasui ia npeaMerHata obnact n
OTTOBAPA HA HOPMHTE I J100PHTE NMpakTHER B 061aCTTAa.

TTOCTABEHHTE LE/ M 301841 Ca AACKBATHI Ha WICISIBARETO W MOCTHAMMH B pAMKHTE
Ha eann aucepraunoncn Tpya. Hibpannte MeToan na uscaeasanns ca cnodpaienn ¢
THX.

HanpaseHuTe CHMYIAIMOHNH ¥ CKCIEPHMEHTLTHN  WIC/ICABAHMSA OTTOBAPAT Ha
HYAUINTC HA JAHCCPTALHONHME TPV M noctasennte tean. Mowe camo aa ce nojodpn
o0paboTkara Ha Pe3VATATHTE 32 MIBIHTAHE Ha NoBeYe apredakTit  HIBOAN. HO TORA €
H ITPCHOPHEA 3a OBLACHIO Pa3RHTHE HA WICHCIRAHETO.

4. Kparka aHa uTHYHAa XapaKTepPHCTHKA HA eCTeCTBOTO M OUenKa Ha
A0CTOBEPHOCTTA HA MATEPHAIA, BLPXY KOHTO C¢ rPajsit NPHHOCHTE Ha
JARCEPTAUHOHHNSA TPYIL.

[lpeacrasenara pabora ¢ CTPYKTYPHPAHA BLB BLBCACHUC. ST CIABH 1 3aKIIO4CHHIC.
Karo [MLPBATA [1ABA MM POJIATa Ha JHTeparyped 0030p. KuM Hest ¢a npuiokenn cinchy
C MyOIHKALMH 10 AHCCPTAMONHUS TPYL. CITHCHK HA TAOMMIHTE 1 (PHIyPHTE. CIHCHK
Ha chKpamenus u ondanorpadius.

MscheBanmara B JMCEPTAUNMOHHMS TPYVA €4 HACOMEHH KbM  [IPOVUBAHC W
AHATHIMPAHE Ha METOIMTE B CPEACTBATA 30 OTIAICHEHO HIMEPRAHE Ha IlapaMeTpiTe Ha
arMocdiepHia B3IYX B OTKpHTH nipocTpancTsa. MOKYCRT ¢ BHPXY TEXHOTOFHHTE
[POTOROJINTE 33 OCHRMMHO NpCIaBaHe HA JAHHH OT CCHIOPH M M3rpakIaneTo Ha
CeH30pHI Mpekit 1 maorocioiun loT apxurestypu.

[ IpeAcTaBeHNTE H3CICABANNS Ca CHCPSAOTONEHH BHPXY NPIIOACHHETO Ha DCHKHYHN
NPOTOKOIIM 33 NPEAABAHC HA JTaHIH C HICKA KOHCYMALMSE W INHPOK oOXsar.

5. Haysasm s/wiam Hay HO-NPHAOKHH TPHHOCH HA THCEPTAUHOHHNS TPYI:

ABTOPLT ¢ NPHAOKHA CIHCEK ¢ | HayueH, 4 HAVHHO-IPHAGKHN H 2 NPHIOKIN
npunock. Hayumuar npupoc Moke a0 C¢ ONpeacan  Karo  onTHMEsaLus  Ha
CHINCCTHYRAMIO penienue na Haviyed npodaem ¢ wosn merom. Havano-npwiokanre
NMPHHOCH €€ OKAYCCTRAT KATO MICACIBAHC HA CRHINSCTBYBAIM NPOOICMH, upes
NPWIArdHe Ha HOBH MCTOAH ¥ KaTO MOJAYHABAHC Ha NOTBLpAHTCMN  dakmm,
[puaoKuTE NPUHOCH CE ONPEACAST KATO NPCUTArale Ha HOBI KOHCTPYKINI/CXEMH 34

HEKA # ARTOUIATHRA




H3caeaBane B o0nacTra Ha SenKHYHOTO Npetasane Ha Jannm & [oT. Tek
3 BHCAPABANC B CHCTCMM 33 CICICHE HA aTMOCHEPHIA BL3AYX B paMKHTE 1
 MOrar J1a OBLAT OUCHENH KaTo TaKHBa ¢ IIPHHOC KEM IIPaKTHKATA,

[Tpienans Taka hopMyAHPaniTE IPHHOCH 1 CUMTAM, e T¢ OTTOBAPAT HA MOCTABEHHTC
HCIT 1 3218410 B AMCCPTALHONHHA TPYL

6. Ouenka 3a CTENEHTa HA IWYHOTO YUACTHE HA AHCEPTAHTA B NIPHHOCHTE.

B AnCepTammonHmAT TPy ACHO C¢ BHAIA. Ue MOCTHIHATHTE PCIVATATH Ca JIMMHO
ACIO Ha JIHCCPTAHTA CLC  CHACHCTBHCTO Ha HErOBHTC HAVYHH  PHLKOBOLMTCIH.
EcTecinena ¢ MeToMyHATa HOMOM Ha HAYYHHTE PLROBOJRTE/IH TIPH GOpMYIIHPAHETO
Ha eATa 1 osazaunre Ha ancepraunata, Or npeactasenis Tpya # nyOauKauunTe KM
HEIO SCHO JIHYH. MC¢ JOKTOPaHTRT ¢ M3BLPIIRI CAMOCTOATEIHO MICIS/ABAHMATA W
PaspadoTBAHETO Ha CKCHCPHMEHTLIHITS NOCTAHOBKH. B npeaiokennre mMotemm u
NPOTOTHIIN CHILO JHYH ABTOPCKHUA HPHIEOC Ha JIOKTOPAHTA.

7. Mpeuenka Ha nyGAHKAUNHTE N0 AHCEPTAUHOHHNS TPYIL.

ARTOPLT ¢ IPHAOKII CIHCHK ¢ 5 nyGARKAINMN 110 AMCEPTaHOHHIA TPYL | oT KonTo
¢ 8 Hayanara xondiepernus TexCre (2025), nyGankysana 8 MDPI EngProc 2025 8 Q3
Scopus: Jlse ca na mexaymapoanara xondepenumns Electronics — ET 2022 n 2023,
wiaekcupani B Scopus # IEEE Xplore. Ocranannre ase nyGinkaimm He ca BHANMH B
Scpous nan WoS — cma na kondieperu  Hayynm wscicasanns na Chiosa na Yuchite
B bearapus — llowme™; n cana 8 comcanme .Computer and Communications
Engineering. Vol. 15, No. 12021,

HyGamKammire oTToBAPAT Ha CHALPKANKETO Ha JUCEPTALMOHHUA TPV 0 OTAHYHO
OTPAIRBAT  NOCTHIHATHTE  PeIVITaTH W W PasnpoCTPaHABAT 10  WHPOKATa
odmecrsenoct. Eanncrseno eama or nydimxaunnre (tasn or 2021 ) € B TEMATHKA, KOATO
ACKO CTPANK OT HCAHTE M 3IAYHTE Ha AMCCPTAUNORHAS TpYA — Tasu B .Computer and
Communications Engineering, Vol. 15, No. 1/2021*,

Komsiectsoro u kayecTBoro Ha nyGIMKALUMHTE [OKPHBA  HEOOXOAMMHTE 3a
npiaodusane wa OHC Lokrop™. Mabpannre mayunn Gopymn ca moaxoasmy 3a
HavuHaTa o01acT.

Ase o1 nyGamkammmie uMar BHAMMH B SCOpuUs UMTHPaHMS OT pasHoOOpaIHi
HYAJICCTPAHHH ABTOPH. KOCTO ¢© CHTYPEH areCTar 3a OTPAKCHHETO B Haykara Ha
padoTarta Ha JOKTOpanTa,

8. H3noisBane Ha pe3yaTaTHTe OT ANCEPTAUMOHHHS TPY1 B HAYYHATA W
COUMAINATA NPAKTHKA,

Hama Jganid 3a narentin, NOJACIHN MOACTN W BHEAPHBAHMA HA PeVATATHIC OT
HAy UHHTC H3CICABANUA. HO HAIMYHCTO HA UMTHPAHHA Ha ABC OT NYOIAMKALMHTE KbM
AHCEPTALHOHHMA TPV MOKE J1a C¢ npueme 3a Jo0bp arecTar 3a NPrIoKHMOCTTa Ha
padorara. Yact or paborara ma JOKTOPaHTA € 1O WIMLJAHCHHETO HA HAY9HO-
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H3CACAOBATC/ICKH NPOCKTH B PAMKHTC Ha uCHprﬂ 3a KoMrierenmioc
MEXATPOHHH, CKO H CHEPTOCHECTABALILT CHCTCMI N TCXHOIMOTHH,

Hama gannm 3a HaMuMe Ha NPAK HKOHOMHYCCKHM ekt 0T npeicraseHarta
pa3paloTKa, HO MPCACTABCHWTES NPOTOTHITH Morar jAa Gunaar npetoxenn va OGmmHa
T 1I0BANE 32 MOHHTOPHHI HA KaMECTBOTO Ha arvochepnns Buatyx. CrOpannte tanun
OT CKCHEPHMEHTHTE MOTAT J1a G1aT NPEI0CTABCHN Ha JIPYTH eKHITH OT YUeHH 33 anans
Ha yucToTaTa Ha Bh3IyXa B [L10BIHE, ¢ KOCTO Aa JOBCAAT 10 Ch3LABAHE HA MOJCTH 3a
N0100peHncTO M.

9. Ouenka Ha ChOTBETCTBHETO Ha aBtopedepara ¢ HINCKBAHHATA 3a
H3TOTBAHETO MY, KAKTO H Ha 2JeKBATHOCTTA HA OTPaIABAHE HA OCHOBHHTE
MOJOKEHUS H NPHHOCHTE HA JIMCEPTAUHOHHHS TPYL.

AsropedieparhT  OTPA3ABA  CHALPKATETHO  CHINCCTBCHH  MOMEHTH O
JAUCEPTAIHOHHHA  TPYL, CHascHu ci HIHCKBAHHATA B CLOTBCICTEHC C© oGpu'xua 34
WINOTBAHE HA aBTOpedepaTiTe MO AMCCPTAUHOHHITE TPYIORE, NOCoYeH B caiita na TV-
Codms, pasaen "Pasewmie na AC - PaGotan Jokymenmi”,

10. Muenus, npenopbkn u He1eRKN,

Kato g0, opranusannsTa Ha AMCCPTALMOHNHA TPV MoKe Jjia Onie nogoebpena ¢
NPCCTPYKTYPHPAHE HA TJIABHTC 1 OPraHM3sHpaHeTo MM B pela: 0030p: Npeuiokena
APXHMTEKTYPE:  AHAIMTHYHO/CHMYNAUMOHHO  MICIEABAHC:  CRCICPHMCHTILTHM
H3CAC/BAHNA.

[nasa 2 uMa Qopma Ha 0630p — MPOVUBAHE H XAPAYCPHI KOMIOHSHTH 1 i1argopvn
33 WATPAAAHEC HA NPOTOTHIT = ONHTHA NocTanoBka. by U0 NO-NOAXOANE HacTTa ¢
nperfiea aa ce npexsupiau KeM IZaa 1. a ocramazara uacT — ONHCAHNC HA
HIMPAAIAHETO HA TIPOTOTHI 1A CC HIMECTH KBM [T1aBaTa ¢ NPOBEICHATE CKCITEPHMEHTH.

Toit KaTo JOKTOPAHTA € PeATHIHPAT HPOTOTHIT HA CHCTCMATA, MOKE J1a Ce NIPOBepAT
YACT OT CHMYJIAUMOHHHTE PEIVIITATH YPC3 HACOMCHN eKenepuMenTh. Tora 61 10Re10 110
BRIMOKHOCTH 34 JIOHACTPOIBAHE HA NAPAMETPHTC HA CHMMAAUMATA 10 TOCTHIIHE Ha
MHOFO pearucTHynn pesyvirarin. BMecTo j1a ce npe/iCTaBsT JanHH OT PCaiHuIe
H3MCPBAHMS HAa Ka4wecTBOTO Ha arMocdepHus BBIAVX. OH MOMIO ja ce orierar
napaMeTpn Ha koMmyHukaumsta u loT yerpoiicTrara. Kato: rpeiiki npH npeiasasc,
pasnpeicienne Ha 3aKhCHCHHATA, PAspEiciCcHue Ha pasMepa Ha cnoduieHucto.
KOHCYMAIIMA Ha CHEPrHS OT NPOTOTHNA B PARTHYHW PeKHMH (MTOKOH. H3MCpBaHc.
n3npaulane, ... ).

Joxropaurnt ¢ n3bpan The Things Stack V3 3a peanmsauns Ha HpororHna. Koero ¢
MHOTO 100pe 3a NPCACTABAHCTO HA WIMEPBAMNATA, HO OM MO0 1a CC W3BLpINAT
CKCHEPUMEHTHTE M C HI0IALMATA HA TAZH YC/AVIA, 33 1 HE C& BIHAC OT OTPaHHuCHiaTa
Ha Oe3MIaTHHA JINUCHS,

PAEYATET EAERTRO. ‘
: WEAERTRO.
HHRA W ABTOMATHY




11, 3akjauenne ¢ ACHA NMOJOKHTEIHA WIH OTPHUATEIHA OUEHKA HA
AHCEPTANHOHHHUS TPYIL.

JIHCCPTALMORHMAT TPyl OTIOBAPA HA M3HCKBAHMATA HA 3aKOMa 3a pasBHTHC Ha
akaeMianHa cheras B PermyGmmka buarapua, [Tpasuannka 3a npuiarade Ha 3akoHa n
| IpaBinmika 3a YCJIOBHATA W peila 3a npiiotnsane Ha wayunn cretenn 8 TY-Codus.
Tpeacraperire H3c/eIBanng ca B aKTVaIHa HayyHa o0JacT ¥ ciaeaBar YTBLPACHHTC
HOPMHE 33 NPOBSHKIAHC HA HAYTHH M3CIeABanns, PE3yaTamiTe ¢a HaLICKHO OITOBECTCHH
B TIOAXOASIIH HAYyUHH (DOPYMH H NPSJACTARISBAT HHTCPEC 33 PASBHTHETO HA HAY4HHATA
obuacr. Hamne ¢a A0CTarbMHO HAVYHE M HAYSHO-TIPHJIOKHH TPHHOCH 33 ¢IHO
nicaeasance 3a npiotusane va OHC L aokrop™.

TTpeaABia TOPEHIIOKEHOTO, YOCICHO JIaBaM CBOATA MOJOKHTEIHA OLCHKA 34
HPSACTABCHNUA AHCCPTALHOHCH TPYA 1 npeaiaram va Hayuworo xypn aa npucsan OHC
LIOKTOP™ B npohecionanno nanparienne 5.3, KoMyHHKAUHOHHA H KOMIKOTHpPHA
TCXHMKA.  JOKTOPCKA  1porpaMa . ABTOMATHIHPAHR cHeTeMH 3a  oOpabotka Ha
unopmanna 1 ynpasiachie  Ha uax. Credan Hukosraes Jlnes

Jlava: 18.08.2026 1.

Maosaus
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Author of the PhD thesis: MSc, eng. Stetan Nikolaev Lishev

Title of the PhD thesis: Methods and tools for remote measurement of
atmospheric air parameters

Reviewer: assoc. prof. eng. Nikolay Kakanakov, PhD

I. Actuality of the problem developed in the dissertation in scientific and applied
science. Degree and levels of actuality of the problem and the specific tasks
developed in the dissertation.

The research in the area of [oT architectures, sensor networks and distributed systems,
and more specifically, its application in monitoring of critical parameters for humanity,
1s a very modern and actual topic in the global world of climate changes and difficult
urban environment. The technologies used and evaluated. and the proposed architectures
are aligned to the trend in science and practical implementation worldwide. Wireless
sensor networks for distributed measurements of environment parameters is a base for
the Smart City and Green Life and is in synchronization with the EU and national
priorities in Science and Economy.

2. Degree of knowledge of the status of the problem and analytical interpretation
of the references.

The author of the thesis has shown very good knowledge of the existing research in
the area. The literature references used are aligned with the best practice in the field of
research and all are in the topic of the thesis. They include in total 114 sources, from
which one 1s in Cyrillic (Bulgarian) and 113 — in English. Eleven of the sources are
internet links.

The sources used are relatively up-to-date: over 60% are from the last 1o yvears: 22%
are from the last five years. The use of sources from early years is connected to the
reference to fundamental science themes from mathematics and physics and to
unchangeable standards.

In the review chapter there is a good analytical evaluation of the sources and creative
interpretation of the content. A relatively big number of sources are cited in Part 2, which
should be author’s own work.

The description of the 11 internet sources can be improved to meet the requirements
of a scientific community — title, link, date of access. If these internet addresses are
links to a standard. they should be cited as standards.
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3. Correspondence of the chosen research methodology wi
tasks of the dissertation. -t i

The chosen methodology is analytical modeling, verification by simulation of parts
of the model. and conducting test-bed experiments with implemented prototype. This
toolchain is suitable for the research area and is aligned with the best practice in the
field.

The aim set and the task to fulfil it are adequate to the research and achievable in a
doctoral thesis. The chosen methodology for research is aligned with them.

The simulation made and the experiments done are appropriate to the needs of the
thesis and its aims. As a minor improvement. the results can be further processed to
extract artefacts and conclusions, but this can be set as a future work target.

4. Brief analytical characteristics of the nature and assessment of the reliability
of the material on which the contributions of the dissertation are built.

The presented work is structured in Introduction, 5 chapters and Conclusion, with the
first chapter acting as a review of the literature. Additionally, the work has a list of
author’s publications. list of tables and figures, a list of abbreviations and terminology.
and bibliography.

The research conducted in the thesis is targeted towards investigation and analysis of
the methods and tools for distributed remote measurement of atmospheric air in open
spaces. The focus is on technology and protocols for wireless data transfer in sensor
networks and multilayer loT architecture.

The authors claimed research focused on the low power and wide range wireless data
transmission in urban areas.

S. Scientific and applied science contributions in the dissertation.

The author presented a list with 1 scientific, 4 scientific-applied and 2 applied science
contributions. The first can be classified as an optimization of existing solution of a
scientific problem with new methods, The latter four are classified as investigation of
existing problems with application of new methods and as acquiring new approving
facts. The applied contributions are classified as an offer of new schemes for research
in the field of wireless data transmission in loT. They have a potential of direct
application in systems for measurement of air quality and are assessed as applicable in
industry.

I accept the contributions in the form that are presented in the thesis and believe that
they are in accordance with the set aim and task in it

6. Assessment of the degree of personal participation of the candidate in the
contributions.




& kY V"“'B"’mem
"
@

DAXYATET JEANET RO
It is clearly seen in the thesis that the results achieved are a person H%\mi&h A
the author with the guidance of his mentors. The help of mentors in buildifa
hypothesis and setting the aim and task of the research are natural. From the
corresponding author’s publications it can be concluded that the PhD student has
conducted the research by himself and the prototype is his work.

7. Assessment of the dissertation publications.

The list of publications of the author in the thesis includes 5 papers. One of these
papers is presented in TechSys 2023 scientific conference and published in MDPI
EngProc (Q3 in Scopus). Two papers are presented at the international conference on
Electronics ET in Sozopol 2022 and 2023. They are published in IEEE Xplore and
indexed in Scopus. The remaining papers are not visible in international databases with
scientific papers. One of them is in the conference of Union of Scientists in Bulgaria -
Plovdiv and one in Journal of ..Computer and Communications Engineering, Vol. 15,
No. 172021,

The presented papers are aligned with the content of the thesis and excellently
disseminate the research conducted. Only the last one (published in 2021) is in slightly
difterent topic.,

Nevertheless. the quality and quantity of publications are adequate for a PhD thesis
and fully comply with the rules to achieve PhD degree in Bulgaria. The forums chosen
are appropriate for the research field.

Twao of the papers have citations for international authors visible in Scopus, which is
a proof of acceptance of the work in the scientific community.

8. Applicability of the dissertation results in scientific and social practice.

There is no data for patent applications or protected useful models based on the
results. but the existence of citations is proof that the work is considered new and
accepted. Parts of the work is in the implementation of research project in the Center of
Competence “Intelligent mechatronic, eco and energy efficient systems ad
technologies™, funded by EU regional development fund.

I have no data for practical integration of the results, but the prototypes and acquired
data can be directly send to the Municipality of Plovdiv to be used for monitoring of the
air quality.

9. Assessment of the compliance of the abstract with the requirements for its

preparation, as well as the adequacy of reflecting the main points and contributions
of the dissertation.

The resume of the thesis reflects the main topics and contributions of the research and
is made with meeting the requirements of the Technical University of Sofia.

10. Opinions, recommendations and remarks.




The thesis can be structured better by reorganizing the chapters: parts of the second
chapter can be moved to chapter one and others can be combined with the
implementation of the prototype. The test-bed experiments conducted can be organized
in one specific chapter,

As the author has implemented a prototype of the system. a set of experiments can be
done to verifv the simulation. Using the results, the simulation parameters can be further
fine tuned to achieve better final results. Moreover. instead of presenting the actual
measurements of air quality. it would be better to measure the parameters of the ToT
communication: errors in transmission. message size distribution. message delays and
jitter, energy consumption of devices (idle, measuring. data transmission. ...).

The author has chosen to use free version of The Things Stack V3, which makes veny
good presentation of the measurements. but the experiments could be conducted
isolating this tool in case its limitation will not interfere with the results.

11. Conclusion with a clear positive or negative assessment of the dissertation.

In general, I accept that the goal of the dissertation has been achieved and T evaluate
it positively, I believe that the content and the presented results of the dissertation meet
the requirements of the Law on the Development of Academic Staff in the Republic of
Bulgaria, as well as the Regulations to the law and that of the Technical University —
Sofia.

The presented research is in modern arca of science. following the accepted norms of
conducting scientific research. The results are published in adequate scientific forums
and are relevant in size and count for the acquired degree. The declared contributions
are classified as scientific and applied and are enough for a PhD work.

Having in mind the abovementioned, | give my positive assessment with confidence,
and | offer the Scientific Jury to award MSc, Eng. Stefan Nikolaev Lishev the
educational and scientific degree .Doctor™ in professional field 5.3. Communication and
computer engineering. scientific specialty . Automatic systems for processing of
information and control™.

Date: 18.08.2026 . REVIE
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