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1. HayyHa HOBOCT M aKTYaJHOCT HAa pa3padOTBaHUsl B JAMCEPTALMOH-

HHUS TPYA NpodJiem.

OOnauHuTe CTPYKTYpPH HPEIOCTaBAT OTPOMHA H3YUCIUTENHA MOIIHOCT U
MSICTO 32 ChbXpaHEHHE Ha JaHHU. VHTerpamusaTa Mexay OOJalluTe W CEH30PHHUTE
MpEeXH € J00po pelieHue Ha mpodiemMa ¢ orpaHuYeHaTa W3YUCIUTEIHA MOIIHOCT
Ha CEH30pPHUTE MpEXU 3a ChbXpaHeHHEe U oOpaboTkaTa Ha JaHHUTE. 3a
OCBIIIECTBSIBAHE Ha Ta3W WMHTErpaiys € GopMmynupaHa HOBa MapagurMa HapeueHa
Sensor Cloud Computing. AkTyanHocTTa Ha npobiiema ce o0yciaBsi oT (akTa, ye
03 KMUYHUTE CEH30PHU MPEXH MPEIOCTaBIT BB3MOXKHOCT 3a pa3paboTBaHE Ha
WHOBAaTUBHU TOJIXOJIU 3a ChOHMpaHe, oOpabOTKa HA JaHHU W MHTETpaIUsiTa UM B
o0JauHM CHUCTEeMH 3a JUCTAaHIMOHHO yMpaBleHWE B MHOTO 00JacTd Ha
WHIyCTpHATHATA aBTOMAaTH3AIINA, JOMaKHHCTBATA, 3/IpaBeoIa3BaHEeTo,
MOHUTODHHTa Ha OKOJIHATa Cpela, CEeJICKOTO CTOMAHCTBO, CUTYPHOCTTa Ha
rpanuiuTe. Hactosmusar Tpya € HacoueH KbM U3CIIeIBaHE Ha HIKOU BB3MOXKHOCTH
W QJITOPUTMH 32 €PEKTUBHA pabOTa HA CCH30PHUTE MPEXH IPU WHTErpaIusaTa Ha

CEH30pHUTE JIaHHU B O0JIAYHU CTPYKTYPH.



2. CpboTBercTBHMEe Ha wu30paHaTa MeTOAMKA HAa HU3CJeIBaHe C

MOCTABEHATA 11eJ1 M 321a4M HA JMCePTAIMOHHUSA TPY/.

OcHoBHAaTa L€ Ha HACTOSALIUS JUCEPTALMOHEH TPyJd € Ja C€ H3CIENBa
paboTata Ha OC3KUYHM CEH30PHU MPEXKH U MPEJJIOKAT MOJCITH U aJTOPUTMHU 3a
UHTErpUpaHe Ha CEH30PHUTE JTaHHU KbM O00JIayHU CTPYKTYpH. 3a TIOCTUTAHETO Ha
MOCTaBeHATa L] MPaBHIHO ca (POPMYITUPAHU HSIKOJIKO OCHOBHHU 33/1auu: Ja Ce
U3CNeIBaT M aHaJU3UpaT ChbBPEMEHHM METOJAM 3a Ch3JlaBaHE U YIpaBJICHHUE Ha
CEH30pPHM MpEXH; Ja C€ aHaJu3upaT IMPOTOKOJUTE U MpoOJeMUTE Ha
WHTETpaluiaTa Ha CEH30PHUTE MpPEXHU C OOJIayHU CTPYKTYpH; Ja C€ HU3CJie/IBaT
CUMYJIAIIMOHHO Y (PU3UYECKH CUTYPHOCTTAa Ha MpeJaBaHUTE CEH30PHU JaHHU B
o0JlayHa CTPYKTypa; Ja C€ OIEHU BIUSHUETO Ha MPOTOKOIUTE U MEXAHU3MUTE
MPEOCTAaBSIIM yCIyra 3a MHTETpalus B CUCTEMaTa CEH30pHa Mpexa — OO0JIaK,
BHPXY €EeKTUBHOCTTA 32 00pabOTKa HA MAKETUTE TaHHH.

Mertononorusita Ha HW3CJIEABAHE B JMCEpTalMATa BKJIIOYBA METOJIMUTE Ha
CUCTEMHUS aHAJIN3, CUHTE3, HMUTALIMOHHO MOJICJINPAaHE, KOMIIIOThPHA CUMYJIAIUs
U TporpaMHpaHe, EMIUPUYHU METOAM KaTo HaOJIJICHUE, CpaBHEHUE W
MPAKTUYECKUA CKCTIEPUMEHTH.

3. IlpuHocH B AUCePTAlMOHHUS TPYA.

[To Moe MHEHHE OCHOBHUTE MTPUHOCH Ca:

1. IlpenmokeH € anropuTbM 3a H3CIEABAHE HAa KOMYHUKAIlMOHHATA
e(EeKTUBHOCT Ha CEH30PHH MPEXHU MPU pa3IMyHU Tomojoruu. Pesynratute
MOKa3Bar, ye Hail epeKTUBHA KOMYHHUKAIIUSI UMa MIPU KIIbCTEPHA TOMOJIOTHUS.

2. IlpensioxeH € MOJEaA Ha CEH30pHA MpEkKa 3a JUCTAHIMOHHA 3paBHA
MOMOIII, Ype3 MOHUTOPHUHT Ha JUAOETHOTO CHhCTOSTHUE, Oa3UpaH Ha TEXHOJIOTHUATA

IoT.



3. IlpennoxeH u peanus3upaH € ajiropuThM 3a MPOCKTUPaHE HA MOJela U
KOHQUTYpHpaHEe HAa CUMYJIAIIMOHHA CHCTEMa 3a WHTETPAIis Ha CEH30PHUTE JTaHHU
0T OHMOCEH30pHUTE 3a HaONIO/IEHWE Ha HMHCYJIWHOBUTE HHMBA ChC CHUMYJIAI[MOHEH
codryep.

4. TlpensnoskeH € MOJIEI 3a U3CleBaHEe Ha MHTETpAIUATa Ha CEH30pHA MpeXKa
¥ 00JIaKk C pa3IUYHU MPOTOKOIH. AHANIU3UPAHU Ca OCHOBHU KOMYHHKAIIMOHHU
MOJICJIM 3a MHTerpanus- request-response u publish-subscribe u e paspaborena
METOJI0JIOTHS 32 OCHIIECTBSIBAHE Ha MHTETPALMITa HA CEH30pHA Mpeka U 00JIaK.

4. Ilpeuenka Ha MyOJIUKANMUTE MO TUCEPTANMOHHMS TPYI.

[lo TemaTa Ha AWCEpTAMOHHUSA TPYH Ca HampaBeHU 9 mMyOJIMKaAIUuU, OT
kouto 5 ca B u3nanHus pedepupanu B Scopus u Web of Science. Enna ot
nyOnukanuuTe € camocrostenHa. [lyOmukanuure OTpas3sBaT  ChIICCTBEHH
MOMEHTH OT AMCEPTAMOHHUA TpyA. 3alensizanu ca 4 IUTUPAHUS HA aBTOPCKU
myOJMKALMH.

5. IIpenopbKH U KPUTHYHHU OeJIEHKKH.

bux mpenoppyasn Ha JUCEpPTaHTA Jla MPOJIBIKM padoTara ch B M30paHarTa
Hay4yHa 00JacT, KaTO MOJOXHU YCHUIIUS 3a OIE MO-IIUPOKOTO Pa3MpOCTpaHEHHE U
PUIOKEHUE Ha Pe3yATaTUTE OT AUCEPTAIMOHHUS TPY/l B IpaKTUKATA.

6. 3akiouenmue.

Bb3 ocHOBa Ha M3NIOKEHOTO CYUTAM, Y€ TUCEPTAIMOHHHSAT TPYJ OTrOBaps
Ha M3MCKBAHUATA Ha 3aKOHA 3a Pa3BUTHE HA aKaJIEeMUYHUs ChCTaB B PemyOmimka
bearapus u IlpaBunHuKa 3a HErOBOTO MPWIOKEHHE W HMa HEOOXOTUMHTE
KauecTBa, 3a Jla C€ MPUCHAM HAa HEroBHsS aBTOp, mar. uHxk. Maptun Hwukonos

[Manaypcku, HayyHaTa M 0Opa3zoBaTeiIHa CTENEH ,,JOKTOpP .

30.03.2022 r. UiieH Ha HAYYHOTO XKYypH:

Codus (mpod. n1-p I'eopru Unues)
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OPINION

on dissertation work for obtaining the educational and scientific
degree "Doctor"
Author of the dissertation: Eng. Martin Nikolov Pandurski
Topic of the dissertation: "INVESTIGATION OF THE POSSIBILITIES FOR
INTEGRATION OF SENSOR NETWORKS IN CLOUD STRUCTURES"
Member of the scientific jury: Prof. Dr. Georgi Lyubenov Iliev

1. Scientific novelty and topicality of the problem developed in the

dissertation.

Cloud structures provide enormous computing power and storage space.
Integration between clouds and sensor networks is a good solution to the problem
of limited computing power of sensor networks for data storage and processing. A
new paradigm called Sensor Cloud Computing has been formulated to achieve this
integration. The relevance of the problem is due to the fact that wireless sensor
networks provide an opportunity to develop innovative approaches to data
collection, processing and integration into cloud remote control systems in many
areas of industrial automation, households, healthcare, environmental monitoring,
agriculture, border security. This thesis focuses on the study of some capabilities
and algorithms for efficient operation of sensor networks in the integration of

sensor data in cloud structures.

2. Correspondence of the chosen research methodology with the set
goal and tasks of the dissertation.
The main goal of this dissertation is to study the operation of wireless sensor

networks and propose models and algorithms for integrating sensor data into cloud



structures. In order to achieve the set goal, several main tasks are correctly
formulated: to study and analyze modern methods for creating and managing
sensor networks; to analyze the protocols and problems of integration of sensor
networks with cloud structures; to study simulation and physical security of the
transmitted sensor data in a cloud structure; to evaluate the influence of the
protocols and mechanisms providing service for integration in the structure sensor
network - cloud, on the efficiency for data packet processing.

The research methodology in the dissertation includes the methods of
systems analysis, synthesis, simulation modeling, computer simulation and
programming, empirical methods such as observation, comparison and practical

experiments.

3. Contributions of the dissertation.

In my opinion, the main contributions are:

1. An algorithm for studying the communication efficiency of sensor
networks in different topologies is proposed. The results show that the most
effective communication is in cluster topology.

2. A model of a sensor network for remote health care through diabetes
monitoring based on [oT technology is proposed.

3. An algorithm for designing the model and configuring a simulation
system for the integration of sensory data from biosensors for monitoring insulin
levels with simulation software has been proposed and implemented.

4. A model for studying the integration of sensor network and cloud with
different protocols is proposed. Basic communication models for integration -
request-response and publish-subscribe are analyzed and a methodology for

implementing the integration of sensor network and cloud is developed.



4. Evaluation of the publications on the dissertation.

Nine publications have been made on the topic of the dissertation, 5 of
which are in publications referenced in Scopus and Web of Science. One of the
publications is independent. The publications reflect significant parts from the

dissertation. There are 4 citations of author's publications.

5. Recommendations and critical remarks.
I would recommend the candidate to continue his work in the chosen
scientific field, making efforts for even wider dissemination and application of the

results of the dissertation in practice.

6. Conclusion.

Based on the above, I believe that the dissertation meets the requirements of
the Law on the Development of Academic Staff in the Republic of Bulgaria and
the Regulations for its application and it has the necessary qualities to be awarded
to its author, M.Sc. Eng. Martin Nikolov Pandurski, scientific and educational

degree "Doctor".

30.03.2022 Member of the scientific jury:
Sofia (Prof. Dr. Georgi Iliev)



