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Pesiome

PasnnuHmM cuctemm 3a HabnOAEHME Ha KAayecTBOTO Ha Bb3Adyxa Mo CBETa CbOMpaT rosiemMmmn Kosmyectsa
[OaHHM Ha JIOKa/IHO HUBO. ArpermpaHeTo 1 NocaeABalima aHaAn3 Ha Te3n JaHHM ocurypsBa no-g406po pasbupaHe
Ha nNpobsiemnTe, CBbP3aHN C KaYecTBOTO HA Bb3AyXa, OTKPMBAHE HA aHOMAIMU, KaKTO U UAeHTUdULUMpaHe Ha
TeHAEHUMN N Kopenauuu. 3a Aa ce U3Mo/3Ba MbHUAT NoTeHUMan Ha AaHHMTe, aHanu3bT Tpsabsa aa 6a3mpa Ha
WHTErpupaHm Habopu OT AaHHU OT MHOXECTBO M3TOYHMUM. [oBEYETO OT HacToALWMTE NAaTGOPMM 3a KayecTBO
Ha Bb3dyxa MoJiyyaBaT AaHHW caMoO OT eAWMH U3TOYHMK. B cblwoTo Bpeme pasHOO6pasMeTo OT AaHHM 33
KauyecTBOTO Ha Bb3AyXa M cneuudmkaTa UM KaTo BpeMEBU CEpUM Cb3aaBaT AOMbJHUTENHN NPeaAN3BUKATENCTBA,
CBbp3aHM C TAXHATa 06paboTKa, aHanM3 M Bu3yanusauua. PaspaboTBaHETO Ha COPTYEpPHU YCAYrv, KOUTO
M3NON3BaT NPOMEH/IMBOCTTA Ha AaHHUTE 3a KaYecTBOTO Ha Bb3Ayxa, U3UCKBA XapMOHW3NPAHO, MHOTOKaHaHO
cbbupaHe Ha gaHHKW U TaxHOTO oboblwaBaHe. HactoswaTta ctatMA agpecupa To3m npobnaem, Kato npegnara
nnatpopma 3a HabnwgeHuwe, cbbupaHe n obobuiaBaHe HAa AAHHW 33 KAYeCTBO Ha Bb3gyxa OT MHOMECTBO
M3TOUYHULM U B pasinyHM popmaTu. NMnatdopmaTta ocurypsBa cpaBHsBaHe Ha U3MePBaHUATA 32 MapamMeTpuUTe Ha
Bb3Zyxa OT Pas/IMYHM M3TOYHUUM Ha gaHHWU. OcBeH TOBa, TA NogabpKa HabslogeHMe Ha camuTe CeH3opw,
Ba/IAMPaHE Ha TEXHUTE U3MEPBAHMA U UTHOPUPAHE Ha Te3W, 3a KOUTO ca 3abensi3aHn aHOMa/IMK B JaHHUTE.
CtaTusaTa npeactaBs nNogpobHO MPOEKTMpaHeTo Ha naatdopmata, BK/IOUYBALLO ONUCAaHWE Ha MHOroc/olHaTa
APXUTEKTYpPa, MoAena Ha AaHHWU, PYHKUMOHANHUA AM3alH U IOTMYECKMTEe NaKeTW. PasriefaHun ca M KayoBu
e/leMeHTU OT peanusauumaTa M, CBbP3aHO C pa3paboTBaHe Ha TpPU WHTepdenca 3a CbbUpaHe Ha AaHHW,
peanu3MpaHnu 4Ypes MUHTErpupaHe Ha BbHLWHM NPUNOXKHM NpPOrpamHM UHTepdelicu, npenocTaBeHun oT
Luftdaten.info, WAQl.info n Openweathermap.org. BanngupaHeto Ha nnatdopmaTta € M3BbBPLIEHO Ypes3
CbbMpaHe Ha 3HaUUTENIHO KOAMYEeCTBO AaHHW (Hag 1,2 MManoHa M3mepBaHWsA) 3a 2 rpaga, BKAYBaLWO 3,5
MWUANOHA 3anucK, nonyvyenm ot 880 ceH3opa oT 500 nokauyum.

Abstract

Worldwide, various air quality monitoring systems collect a huge amount of relevant data for the local air
quality. The aggregation and further analysis of such data allow to better understand air quality related problems,
to find anomalies and to identify new trends and correlations. In order to exploit the full potential of data, the
analysis should utilize integrated datasets from multiple sources. However, most of the current air quality
platforms support data acquisition only from a single source. At the same time, the diversity of air quality data
and the specifics of time series data itself, bring additional challenges related to data pre-processing, analytics
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and visualization. The development of more comprehensive services, which fully utilize the variability of air
quality data, require a harmonized, multi-channel data acquisition and its seamless aggregation. This paper
addresses these challenges and needs by proposing an air quality platform for monitoring, collecting and
aggregating data from multiple sources and in different formats. The platform is able to compare measurements
of air quality parameters from different data sources. Furthermore, it supports monitoring of sensors
themselves, validation of their measurements and ignoring those in which data anomalies are spotted. The paper
presents a detailed overview of the platform design, including its multi-layered architecture, data model,
functional design and according to logical packages. The key implementation points are also introduced, such as
the three data collectors realized for the integration of external APls, provided by Luftdaten.info, WAQl.info and
Openweathermap.org. The extensive validation of the platform that is also presented in the paper, employs vast
amount of diverse data collected from 2 cities through over 1.2 million measurements, including 3.5 million data
points obtained by 880 sensors from 500 locations.

3D city model as a first step towards digital twin of Sofia city

Dimitrov H., Petrova-Antonova, D. (2021). 3D city model as a first step towards digital twin of Sofia city,
Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XLIII-B4-2021, 30 June 2021, Pages 23-30,
https://doi.org/10.5194/isprs-archives-XLI11-B4-2021-23-2021, Ref SCOPUS, SJR (0.264 - 2020)

Pe3siome

CemaHTnyHMTe 3D rpagckm Mogenn Bce No-4ecTo ce Npuaarat B LUMPOK CAEKTbP OT aHaNM3M 1 CUMYNALUK
Ha ronemu rpagackum pamnoHu. MogobHW mozenn ce U3Mos3BaT KAaTo OCHOBa 3a paspaboTBaHe Ha ,rpafcku
uMdppoBu ABOMHULM®, NpeacTaBAlWM C BMCOKA TOYHOCT FpaficKaTa cpena, KakTo M AMHaMMKaTa Ha rpaja,
CBbP3aHa C Pas3/IMYHN NPOLLECU M CbOUTUA. B TO3M KOHTEKCT cTatuATa npeactasa 3D rpaackm mogen, KomTo e
OTMpPaBHa TOYKa 3a paspaboTBaHe Ha UMPOB rpPafckM ABOMHWMK Ha Codua. 3D MoaensbT e CbBMECTUM CbC
ctaHgapta CityGML 2.0 ¢ HuBO Ha pgeTainiHoct LOD1, KaTto BK/AOYBa MoAe/IMpaHe Ha Ccrpagu W TepeH,
onpeaensHe Ha KPMBa Ha NPecMYaHe MeXay CrpaguTe U TepeHa U ceMaHTMYHO oboraTaBa Ha crpaguTe c agpecHa
MHbopMaums. KaTto NuaoTeH paiioH 3a moaennpaHe e n3bpaH PaioH ,J1ozeHel” B Codus. MpeacTaBeH e noaxos,
3a 3D TpaHcdopmmpaHe Ha reo-npocTpaHcTBeHU fdaHHM B CityGML dopmat. NHTerpMpaHeTo Ha crpagute u
TEepPeHa e CbLeCcTBEHA YacT OT MOAENa, Tbil KaTo YeCTo CrpagmTe YacTUYHO ,M3NayBaT” Hag UaKn ,NoTbeaT” B
TepeHa. PaspaboTeHo e yeb npuiorKeHue, NpefocTaBaLLo MHTepdENC 3a B3aMMogencTene Ha notpebutena c 3D
mozena. bazosata My GyHKUMOHANHOCT BK/IIOYBA MApKMpaHe Ha crpafa, NoKa3BaHe Ha aTpubyTu Ha crpaga B
AManoros nposopel, BM3yanmsauMsa Ha 3aceHYBaHe OT CrpaguTe CNpAMO TEKYLLOTO Bpeme Ha AeHA U
CTUAN3UPAHE HA CTrPaanTe B 3aBUCMMOCT OT CTOMHOCTUTE Ha TEXHUTE aTPUbYTHU.

Abstract

Semantic 3D city models are increasingly applied for a wide range of analysis and simulations of large
urban areas. Such models are used as a foundation for development of city digital twins, representing with high
accuracy the landscapes and urban areas as well as dynamic of the city in terms of processes and events. In this
context, this paper presents a 3D city model, which is a starting point for development of digital twin of Sofia
city. The 3D model is compliant with CityGML 2.0 in LOD1, supporting integration of the buildings and terrain
and enriching the buildings’ attributes with address information. District Lozenets of Sofia city is chosen as a pilot
area for modelling. An approach for 3D transformation of proprietary geospatial data into CityGML schemas is
presented. The integration of the buildings and terrain is an essential part of it, since the buildings often partially
float over or sink into the terrain. A web application for user interaction with the 3D city model is developed. Its

Pestomema Ha peuyeH3upaHume nybaukayuu Ha douy. 0-p Aecucnasa lNemposa-AHmMoHosa 2


https://doi.org/10.5194/isprs-archives-XLIII-B4-2021-23-2021

main features include silhouetting a single building, showing relevant overlay content, displaying shadows and
styling of buildings depending on their attributes.

Towards a Semantic 3D Model of Sofia City

Petrova-Antonova D., Spasov A., Towards a Semantic 3D Model of Sofia City, In: Gervasi O. et al. (eds)
Computational Science and Its Applications — ICCSA 2021. ICCSA 2021. Lecture Notes in Computer Science, vol
12952. Springer, Cham, September 2021, Pages 230-241. https://doi.org/10.1007/978-3-030-86973-1 16, Ref
SCOPUS, SIR (0.249 - 2020)

Pesiome

Bce noseye 1 noBeye rpagose no cBeTa paboTaT BbpXy cBoATa UMdpoBsa TpaHchoOpmaums, 3a Aa ocurypaT
no-gobpa cpena 3a *KMBOT Ha rpaxkagaHute. MNpes nocnegHUTe AeceTUNeTns MHOro U3caen0BaTesICKM YyCuamnsa ca
NOCBETEHM Ha pa3paboTBaHETO Ha cemMaHTuyHM 3D rpagckm moaenun, obxeBawawm pPasaUYHU U3MEPEHUs Ha
rpaga u 6asupaHun Ha ctaHaapTn Kato CityGML. CnoxHOCTTa Ha NpouecuTe B rpafoBeTe, XeTeporeHHOCTTa Ha
OAHHUTE, KOUTO Te MPOU3BEXKAAT, U Pas3iIMYHMTE MalLabHO-NPOCTPAaHCTBEHN W3MCKBAHMA 3a MAaHUMpPaHE U
ynpaB/ieHWE Ha rpajackaTta cpega BoAAT A0 NPeAM3BMKaTENCTBA NpU pa3paboTBaHeTO Ha cemaHTudHu 3D
rpagckuM mogenn. 3a ga OTroBOpPM Ha Te3u Npeau3BMKATENICTBA, HACTOALWATA CTAaTMA MPeAcTaBA Npoueca Ha
paspaborBaHe Ha cemaHTuyeH 3D rpaacku mogen Codus M HEroBoTo BM3yasIHO npenAcTaBsHe B yeb
npunoxeHune. Kato nunoTeH palioH e 3bpaH PalioH ,Bb3parxkaaHe”, cbCToAL, Ce OT HAKOJIKO KBapTana B 6/1M30CT
[0 UueHTbpa Ha rpaga. OnucaHo e 3D TpaHchopMUpPaHETO Ha reo-nNpocTpaHcTBeHn AaHHM B CityGML dopmar,
BK/ItOYBaALL, crpaau M TepeH. MNoapobHo e npeacTaBeHa peanusauuata Ha yeb npuiorKeHMeTo, NpeaocTaBALLo
Bb3MOHOCT 3a B3aMMOJENCTBME Ha NOTpebutena cbCc cemaHTudHuMa 3D rpagckm mogen. basosaTa my
GYHKLMOHANHOCT BKAKOYBA MApKMpaHe Ha crpaja, nokassaHe Ha aTpubyTu Ha crpaga B AManoros Npo3oped,
BM3yanuM3aUMs Ha 3aCEHYBAHETO OT CrpaamuTe CNpPAMO TEKYLLOTO BPEME Ha AEHA U CTUIM3MPAHE Ha CrpaauTe B
3aBUCUMOCT OT CTOMHOCTUTE Ha TEXHUTE aTpUbYTHU.

Abstract

More and more cities worldwide are working on their digital transformation in order to deliver better living
environment for citizens. Over the last decades, a lot of research efforts are dedicated to development of
semantic 3D city models, covering variety city dimensions based on standards such as CityGML. The complexity
of cities’ processes, the heterogeneity of data they produced and different special scale requirements for
planning and managing urban environment bring emerging challenges to implementation of semantic 3D city
models. In order to address these challenges, this paper presents the process of development a semantic 3D
model of the city of Sofia and its visual representation through a simple web application. As a pilot area, District
“Vazrajdane” is selected, consisting of several neighbourhoods close to the center of the city. The 3D
transformation of proprietary geospatial data into CityGML schema, covering building and terrain modules, is
described. Further, the implementation of the web application for user interaction with the semantic 3D city
model is presented. Its main features include silhouetting a single building on handling mouse events and
showing relevant overlay content, displaying shadows and styling of buildings depending on their data attributes.

Transferability Assessment of Open-source Deep Learning Model for
Building Detection on Satellite Data

Spasov, A., Petrova-Antonova, D., Transferability Assessment of Open-source Deep Learning Model for
Building Detection on Satellite Data, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XLVI-4/W4-2021, 7
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October 2021, Pages 107-110, https://doi.org/10.5194/isprs-archives-XLVI-4-W4-2021-107-2021, Ref SCOPUS,
(SJR 0.264 - 2020)

Pesiome

Mpe3 nocnegHUTe HAKONKO AECeTU/IeTUA ca NpoBeaeHu ronam 6poli M3cneaBaHMA 33 pasno3HaBaHe U
NIOKann3MpaHe Ha crpagu Bb3 OCHOBa Ha AaHHU OT AUCTAHUMOHHO HabaloaeHWe M 3acHemaHe Ha 3eMHaTa
NMOBBbPXHOCT. [ToBeyeTo OT NO-HOBUTE AHAIUTUYHU Mmoaenn n3non3sat HEBPOHHU MmpeXXn, KOUTO MMaT BUCOKa
NPoOun3BOAMTENHOCT B CEMAHTUYHATa CerMeHTaLUmMa 3a pasno3HaBaHe Ha Crpadu B CNOXHW PernMoHn, KakeaTo e
rpagckata cpefia. 3aeHO C TOBa Te WM3UCKBAT 3HAYUTENHO KO/MYECTBO eTUKETMPaHW AaHHU 3a obyyeHue B
3aBUCUMOCT OT pa3Hoobpa3meTo Ha ueneBute 06eKkTn, NPUaoObMBAHETO Ha KOMTO MoXe Aa 6bae ckbno v aa
OTHeMe 3HauuTeNHO Bpeme. TpaHcPepHOTO 0byyeHMe e TeXHMKA, KOATO MOXKe Ja ce M3MN0/3Ba 3a HamansaBaHe
Ha HeobXxo4MMMUTE JAHHU U PeCypCcU Ypes N3non3saHe Ha obyyeH moaen 3a Apyra cBbp3aHa 3aga4va. OcBeH TOBa,
npv U3nos3BaHe Ha ZAaHHW MU MOLENN C OTBOPEH KOZ ce MoCTUra pesynTaT Ha no-HUCKA ueHa. B Tasm ctatusa ce
uscnenBatT npeausBuMKaTencTtsata M npobnemute Ha TpaHchepHOTOo obyyeHMe NpU M3NON3BAHETO Ha
npeaBapuTenHo obyyeH moaen 3a AbnA60Ko 0byyeHne C OTBOPEH Koz, 3a pa3no3HaBaHe Ha crpaam oT caTe/InTHO
n3obparkeHue.

Abstract

A great number of studies for identification and localization of buildings based on remote sensing data has
been conducted over the past few decades. The majority of the more recent models make use of neural
networks, which show high performance in semantic segmentation for the purpose of building detection even
in complex regions like the city landscape. However, they could require a substantial amount of labelled training
data depending on the diversity of objects targeted, which could be expensive and time consuming to acquire.
Transfer Learning is a technique that could be used to reduce the amount of data and resources needed by
applying knowledge obtained solving one problem to another one. In addition, if open-source data and models
are used, this process is much more affordable. In this paper, the Transfer Learning challenges and issues are
explored by utilizing an open-sourced pre-trained deep learning model on satellite data for building detection.

Data-Driven Insights on Secondary Education: A Case Study on Teachers’
Demography and Qualification

Petrova-Antonova D., Georgieva, O., Data-Driven Insights on Secondary Education: A Case Study on
Teachers’ Demography and Qualification, 7th International Conference on Modelling and Development of
Intelligent Systems, MDIS 2020, 22-24 October 2020, Communications in Computer and Information Science,
Volume 1341, Pages 251-263, Springer Nature, ISSN: 18650929, https://doi.org/10.1007/978-3-030-68527-0 16,
Ref SCOPUS, SJR (0.160 - 2020),

Pesiome

CratuAaTta npeagcraBAa noaxo 3a aHa/nm3 Ha ,CI,EMOI'pad)CKM AaHHU U OAaHHWU 34 KBaﬂMd)VIKaLI,VIFITa Ha yuuTenu,
6a3mpaH Ha Bepurata cC ,a,o6aBeHa CTOMHOCT Ha ronemwuTe AaHHN. npe,a,nO)KEHMHT noaxoa OTKpuBa
3dKOHOMEPHOCTU B 3aCTApPABAHETO Ha Y4YUTEUTE KaTO YyBCTBUTENEH d)aKTOp B O6pa3OBaTe}1HVIFI npouec.
OCMI’ypEH € HagexXaeH n XonnctnyeH Ha60p OT AaHHW 3a aHa/IN3 Ype3 npeunsHa npeaBapnutesiHa O6pa6OTKa Ha
cyposute gaHHU. ﬂpMnO)KeHM Ca pa3/indyHn Bnaose aHa/n3n Ha AaHHUTE. TbW KaTo CTaTUCTUYECKUAT aHa/In3 He
ycnAaBa Aa OTKpPpue BCUYKM CbLUECTBYBALWLU BPDB3KKU, € NPensioXeH HEeTpuBuaneH noaxon 3a OTKPUBAHE Ha
TeHAeHUNWN WU BPB3KM 3a TPUTeE OCHOBHWU BB3PACTOBMU TPynn Ha ydyuUTeUTE. ﬂ,aHHMTe ca oborateHu c
AONb/IHUTENNHa VIHd)OpmaLI,MFI, NPWn KOETO € NoJly4eHa U NpeacrtaBa 3a BPb3KaTa MeXay Bb3pacTtoBuUTe rpynn Ha
yqynTennTe U CbOTBETHUTE aJMUHUCTPATUBHUA paﬁOHM N HaceleHn mecTta. |/|,CI,eHTM¢I/ILI,VIpaHVITe 06paSOBaTeI'IHI/I
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TeHAEHUMN WU 3HAYUMMM 33aBUMCMMOCTM MPW Bb3PACTOBUTE TPYMM Ha YYUMTENUTE MO3BO/ABAT MpuaaraHe Ha
npeanoXxeHua noaxoq npu popmmpaHe Ha NOAUTUKK B chepaTta Ha 06pa3oBaHUETO.

Abstract

The paper presents an application approach based on Big Data Value Chain concept to data collected for
teachers’ demography and qualification. The proposed approach discovers and further enables to account for
the teacher aging as a sensitive factor of the education process. The first step of the study ensures a reliable and
holistic dataset by careful pre-processing of the raw data. Different types of data analysis have been applied in
the analytical step. As the statistical analysis was not able to discover all existing relations a non-trivial approach
was proposed to discover models and connections of the three main teachers’ age groups. The analysis of linked
data enriches the retrieved information by getting more insight at the relation between the teachers’ groups and
the municipality of the school they teach. By describing education tendencies and by modeling the significant
dependencies of the teachers’ age groups the proposed approach enables to reveal information useful for
policies making.

CogniSoft: A Platform for Automation of Cognitive Assessment and
Rehabilitation of Multiple Sclerosis

Petrova-Antonova D., Spasov, |., Petkova Y., Manova, |., llieva, S., CogniSoft: A Platform for Automation of
Cognitive Assessment and Rehabilitation of Multiple Sclerosis, MDPI Journal of Computers 2020, Volume 9, Issue
4, Published: 16 November 2020, Pages 1-13, ISSN: 2073-431X. https://doi.org/10.3390/computers9040093
(open access), Ref SCOPUS SIR (0.404 - 2020)

Pesiome

KOrHUTUBHWTE pa3CcTPOMCTBA OCTaBaT OCHOBHA NPUYMHA 3a YBPEXKAaHe NPM MHOXKeCTBeHa ckaeposa (MC).
Te BoaaT Ao 6e3paboTnua, HEOOXOAMMOCT OT ACUCTEHT B EXEeAHEBMEeTO M JIOWO KayecTBO Ha KUBOT.
Pa3bupaHeTo Ha npousxona, GakTopuTe, NpoLecmuTe U NOCAEACTBUATA OT KOFTHUTUBHATA YBPEXKAAHUA € K/toY
KbM TAXHATA MPeBEeHUMA, PaHHA AMArHOCTMKa M pexabunutauma. Hapes ¢ KAMHUYHUTE M NAPaAKAMHUYHUTE
n3cnenBaHUs, HEBPOMCUXONOMMYHO TECTBAaHE WM HENPEKbCHATOTO HabnlAeHWe Ha KOFHUTUBHMA CTaTyc ce
npenopbyYBaT CU/IHO KaTo YacT OT UANOCTHAaTa OUeHKa Ha naumeHTuTe ¢ MC. 3a aa ce nogobpu pasbupaHeTo 3a
3abonnaBaHeTo, € HeobxoAMMO fAa Ce OCbLECTBM TACHA Bpb3Ka Mexay OyHOAAMEHTaNHUTE, KANHUYHUTE,
enuaemMnoNorMYHUTE U COLMANHO-MKOHOMUYECKU U3cnenBaHuA. EGeKTMBHOTO cnogenaHe Ha AaHHW, TAXHATA
CTaHZapTM3npaHa 06paboTKa M CBBP3BAHETO MM C LUMPOKOMALLLAOHM KOXOPTHM NPOYYBaHMUA e NpeanocTaBKa 3a
TpaHcdep Ha M3cnen0BaTe/ICKUTE PE3yaTaTM B KAMHUKUTE. B TO3M KOHTEKCT cTatuATa npeanara codprtyepHa
nnatdopma 3a KOrHUTUBHA OLEHKa U pexabunantauma Ha naumeHtTm ¢ MC, HapedeHa CogniSoft. Mnatdopmara
aBTomaTm3aupa Tecta Beck Depression Inventory (BDI-Il) u anarHoctuuHute Tectose Brief International Cognitive
Assessment (BICAMS) 3a oueHKa Ha NameTTa U U3NbAHUTENHUTE GyHKUMK Npu MC, KakTo 1M NpeaocTass Habop
OT MUIrpu 3a KOTHUTMBHA pexabunutaums, 6asmpanm Ha BICAMS. MpeactaBeHa e codpTyepHATa apxMTEKTYpa Ha
nnatdopmaTa, OCHOBHU M MOAY/U U TEXHONOTMUTE, N3MON3BAHM 3a TAXHATA peanunsauma. CnewmanHo BHUMaHMe
€ OTAEeNeHO Ha pa3paboTBAaHETO Ha KOFHWTUBHM TECTOBE 3a AMArHOCTMKA W pexabunutaumsa. TAxHaTa
aBTOMaTM3auMA No3BosaABa MNo-406po BbL3NPUATUE, U3bArBaHe Ha cybeKTMBHOCTTA MpPM NpoBeXAaHe Ha
KNaCcM4eckn XapTUEHU TeCTOBe, JIeECHO aAMMUHUCTPUpPAHe M CbbupaHe Ha AaHHWM MO YHUPUUMPAH HAUUH.
NocneaHOTO AONBAHUTENHO OCUTYPABA BB3MOMKHOCT 33 aHa/M3 C MOMOLLTA HA CTAaTUCTUYECKM anropuTMun M
aNropuTMu 3a MalwKHHO obydyeHue. Mnatpopmarta CogniSoft e pernctpupaHa Kato meauUMHCKKM codTyep OT
M3nbaHUTeNHaTa areHUMA No NeKapCTBaTa M B MOMEHTa € BHeApeHa B HeBposoruMyHata KAMHMKA Ha
HaumoHanHata KapguonormyHa 6GonHuua B Codua, bBwuarapua. [MbpBuTe  eKcnepuMeHTM  [OKasBaTt
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NPUAOKMMOCTTA Ha nnaTdopmaTa, KaTo MOKasBaT, Ye TA cnectaBa Bpeme M (UHAHCOBU pecypcu, KaTo
CbLLEBPEMEHHO OCUTYPABA 0OEKTUBHOCT NPU MHTEPNPETALMATA HA PE3YATATUTE OT KOTHUTUBHUTE TECTOBE.

Abstract

The cognitive disorders remain a major cause of disability in Multiple Sclerosis (MS). They lead to
unemployment, need of daily assistant and poor quality of life. The understanding of the origin, factors,
processes and consequences of cognitive disfunction is a key to its prevention, early diagnosis and rehabilitation.
The neuropsychological testing and continuous monitoring of cognitive status as part of the overall evaluation
of patients with MS in parallel with clinical and paraclinical examinations are highly recommended. In order to
improve the health and disease understanding, a close linkage between fundamental, clinical, epidemiological
and socio-economic research is required. Effective sharing of data, standardized data processing and the linkage
of such data with large-scale cohort studies is a prerequisite for translation of research findings into the clinic. In
this context, this paper proposes a software platform for cognitive assessment and rehabilitation of patients with
MS, called CogniSoft. The platform automates the Beck Depression Inventory (BDI-1l) test and the diagnostic tests
for evaluation of memory and executive functions based on the nature of Brief International Cognitive
Assessment for MS (BICAMS) as well as implements a set of games for cognitive rehabilitation, based on BICAMS.
Its software architecture, core modules and technologies used for their implementation are presented. A special
attention is given on the development of cognitive tests for diagnostic and rehabilitation. Their automation
enables better perception, avoids bias as a as a result of conducting the classic paper tests of various
neurophysiologists, provides easy administration and allows data collection in a uniform manner, which further
enables analysis using statistical and machine learning algorithms. CogniSoft platform is registered as a medical
software by the Bulgarian Drug Agency and it is currently deployed in the Neurological Clinic of the National
Hospital of Cardiology in Sofia, Bulgaria. The first experiments prove the feasibility of the platform, showing that
it saves time and financial resources, while providing subjectivity in the interpretation of the cognitive test
results.

Air Quality Visual Analytics with Kibana

Petrova-Antonova D., Baychev, S., Pavlova, I., Pavlov, G., Air Quality Visual Analytics with Kibana, The 5th
IEEE International conference on Smart and Sustainable Technologies. 23-26 September, 2020, ISBN: 978-
953290105-4. https://doi.org/10.23919/SpliTech49282.2020.9243708 Ref SCOPUS

Pesiome

MocneaHUTe NPOyYBaHUA NMOKa3BaT, Ye KPAaTKOCPOYHUTE KoslebaHUs B HMBATA Ha 3aMbpCABaHE Ha Bb3ayxa
Ca NPAKO CBbP3aHU C 60/HUYHUA npuem Ha nauneHTn c NHeBMOHMNA U 6pOHXMT. B AonbNHEHUE, ObBbNTOCPOYHOTO
M3naraHe Ha 3aMbpCceH Bb3AyX MPUUMHABA 3HAYMTENIHM 340PaBOC/OBHM NPO6AEMM, BKAKOUMUTENHO CbpAEYHO-
CcbfoBM 3abonABaHMA, paK Ha benma apob n pecnupatopHU 3abonssaHWMA KaTo emdpusem. CblueBPEMEHHO
OrPOMHO KO/IMYECTBO AaHHM 33 KAUeCcTBOTO Ha Bb3AyXa ce CbbupaT oT 06LLECTBEHNTE CUCTEMM 38 MOHUTOPUHT B
pa3/IMYyHM YacTK Ha cBeTa. EANH OT HageKAHUTE M3TOYHMLM HA SaHHM 33 KaYecTBO Ha Bb3ayxa ca odpuuManHuTe
AOK/MaAM Ha HAUMOHANAHO HUBO. [pyrM M3TOYHMLM Ha AaHHW ca EBponeickata areHUMs Mo OKOJIHA cpeaa,
areHUMATa 3a YMCT Bb3ayX B A3ua, enMaeMMoN0rMYHOTO NpoyyBaHe 3a rnobanHata 3abonesaemocT U peamua
cTaTMM No TemaTta. MHOromepHaTa BU3yan3aumsa Ha TaKMBA 3HAYUTEIHWN N0 06emM JaHHU, BKAKOUNTENTHO TEXHUTE
BpEMEBWN AETaliM U NPOCTPAHCTBEHO pasnpegesieHue, e npeaus3BuMKaTeneH Bbhnpoc. B oTroBop Ha TOBa
npeau3BUKaTeNCTBO, CTaTUATA Npeanara codTyepHo pelleHune 3a BU3yaseH aHaAn3 Ha AaHHM 3@ KayecTBOTO Ha
Bb34yXa, M3MNON3BalKM MOTEHUMaNa Ha TexHo/JorMuTe 3a ronemu gaHHu. lNpeacTaBeHu ca codTyepHaTa
apxuTekTypa, peanunsauma c Elasticsearch u Kibana n peanHu pesyntatu, nonydyeHu ot BU3yanusauuaTa Ha
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AdHHUTE. OCMI’ypHBaHETO Ha BWU3yaJsieH aHa/In3 4pe3 I'pad)MKM C MHOXeCTBO nepcnektnsn npenocraBA
Bb3MOXHOCT 3a NO-UHTYUTUBHO U VIHd)OpMaTVIBHO Bb3npnAaTne Ha AaHHUTE 3a Ka4eCTBOTO Ha Bb34yXa.

Abstract

The recent studies report that the short-term fluctuations of air pollution levels are directly related to the
hospital admissions of patients with pneumonia and bronchitis. In addition, the long-term exposure to air
pollution causes significant health problems, including cardiovascular disease, lung cancer and respiratory
disease such as emphysema. At the same time, a huge amount of air quality data is collected by public air quality
monitoring systems in different parts of the world. Official reporting from government is one of reliable sources
of data. The European Environment Agency for Europe’s Air Quality and Clean Air Asia databases, the Global
Burden of Disease epidemiological study, and peer-reviewed journal articles are other sources. Multidimensional
visualization of such big amounts of data, including temporal granularities and spatial distribution, is a
challenging question. In order to address this challenge, the paper proposes a software solution for visual
analytics of air quality data using the potential of Big Data technologies. Its architecture, implementation with
Elasticsearch and Kibana, and actual results from data visualization are presented. The findings of the paper show
that the proposed solution provides more intuitive perception and valuable insight through multi-perspective air
pollution graphs.

A Digital Twin Platform for Diagnostics and Rehabilitation of Multiple

Sclerosis

Petrova-Antonova D., Spasov, |., Krasteva, I., Manova, 1., llieva, S., A Digital Twin Platform for Diagnostics
and Rehabilitation of Multiple Sclerosis, The 20th International Conference on Computational Science and its
Applications (ICCSA 2020), Cagliari, Italy, 1-4 June 2020. Theoretical Computer Science and General Issues, Eds.
Gervasi, O., Murgante, B., Misra, S., Garau, C., Bleci¢, 1., Taniar, D., Apdu-han, B.O., Rocha, A.M.A.C., Tarantino,
E., Torre, C.M., Karaca, Y. LNCS, Springer, Pages 503-518, ISSN: 03029743, https://doi.org/10.1007/978-3-030-
58799-4 37, Ref SCOPUS SIR (0.249 - 2020)

Pesiome

MpubansmtenHo 30 muamMoHa Aywu B uana EBpona ca 3acerHaty oT peaku 6onectn. MosbuHuTe
pascTpoiCcTBa (BK/OYMTENIHO, HO He Camo Te3W, 3acAraWy MCUMXMYHOTO 3A4paBe) OCTaBaT OCHOBHO
npeausBuKaTencTso. PasbupaHeTo Ha AETEPMUHAHTMTE W MNPUUYMHWTE, MNpoLecuTe M Bb3gencTBuATa Ha
NCUXWUYHUTE PA3CTPOMCTBA € K/HOY KbM TAXHOTO NPeA0TBPaTABaHE, PAHHO OTKPUBAHE U IeYeHNe, KaKTo U haKTop
33 gobpo 3apase M 6naronosyymre. 3a ga ce nofobpu pasbupaHeTo 3a 3abonsBaHETO, € HeobxoaMmo aa ce
OCbLIECTBM TACHA BPb3KA MeKay OyHAamMeHTaNHUTE, KAUHWYHUTE, enuaemUMOoNOrMYHUTE W  COLMANHO-
MKOHOMMYECKN M3cneaBaHuA. EQeKTMBHOTO cnofensHe Ha AaHHM, TAXHaTa CTaHZapTM3MpaHa o6paboTka u
CBbP3BaHETO MM C LUMPOKOMALLAbHM KOXOPTHM NpPOyyYBaHMA € MNpeanoctaBka 3a TpaHcdep Ha
M3CNefoBaTe/ICKUTE PEe3yNTaTM B KAMHMKMTE. B TO3M KOHTEKCT HacToAllaTa CcTaTus npegsara naatoopma 3a
nscnefBaHe Ha NoBeAeHYECKUTe NPOMEHM MPU NALMEHTU C JOKA3aHU KOTHUTUBHU HapyLweHua ¢ GOKyC BbPXY
MHOXeCTBeHaTa CK/1epo3a. 3a Aa Ce OCMTypU Bb3MOXKHOCT 3a 3a4b/1604YeH aHaNN3 Ha MeAUUMHCKM AaHHU C Len
OLEHKa Ha 34paBHMUA CTaTyC, TOYHO AMATHOCTULMPAHE U NPea/ioXKeHWe 33 afeKBaTHO leyeHne, e aganTupaHa
KOHUenuuAaTa 3a ,,uMdpPOB ABOWHMK Ha MALMEHT” U Ca NPUIOKEHU TEXHOOTUUTE 3@ FONEMU LAHHU U U3KYCTBEH
WHTenekT. Mnatdpopmata MMa ABa OCHOBHU KOMMOHEHTA. [MbpBUAT € TpaH3aKLUMOHEH KOMMOHEHT, OCUIypaBall,
GYHKLUMOHANHOCT 33 AMArHOCTMKa M pexabuauTauma Ha MHOMKECTBEHa CK/Jepo3a W AeMCcTBall, KaTo OCHOBEH
[OOCTaBYMK Ha AaHHM 33 BTOPMA KOMMOHEHT. BTOpMAT aHanUTUYEH KOMMNOHEHT € CbBPeMeHHO codTyepHOo
NPUIOXKEeHWE, KOETO NPeAoCTaBA yC/yru 3a arpernpaHe, oboratasaHe, aHaAU3 U BU3yannsaumsa Ha AaHHW, KOUTO
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mMmoraTt Aa ce nM3non3sar 3a n3B/iIM4aHeE Ha HOBU 3HAHNA U NOANOMaAraHe Ha B3€MaHETO Ha peleHnA B OTAE/THUTE
UHCTAHUMW Ha TPaH3aKUMNOHHNUA KOMMOHEHT.

Abstract

30 million people across Europe are affected approximately from rare diseases. The brain disorders
(including, but not limited to those affecting mental health) remain a major challenge. The understanding of
mental disorders’ determinants and causes, processes and impacts is a key to their prevention, early detection
and treatment as well as factor for good health and well-being. In order to improve the health and disease
understanding, a close linkage between fundamental, clinical, epidemiological and socio-economic research is
required. Effective sharing of data, standardized data processing and the linkage of such data with large-scale
cohort studies is a prerequisite for translation of research findings into the clinic. In this context, this paper
proposes a platform for exploration of behavioural changes in patients with proven cognitive disorders with a
focus on Multiple Sclerosis. It adopts the concept of a digital twin by applying the Big Data and Artificial
Intelligence technologies to allow for deep analysis of medical data to estimate human health status, accurate
diagnosis and adequate treatment of patients. The platform has two main components. The first component,
provides functionality for diagnostics and rehabilitation of Multiple Sclerosis and acts as a main provider of data
for the second component. The second component is an advanced analytical application, which provides services
for data aggregation, enrichment, analysis and visualization that will be used to produce a new knowledge and
support decision in each instance of the transactional component.

Digital Twin Modeling of Smart Cities

Petrova-Antonova D., llieva S., Digital Twin Modeling of Smart Cities, In: Ahram T., Taiar R., Langlois K.,
Choplin A. (eds) Human Interaction, Emerging Technologies and Future Applications lIl. IHIET, 27-29 August 2020.
Advances in Intelligent Systems and Computing, Volume 1253, Springer, Cham, Pages 384-390, ISSN: 21945357,
http://doi-org-443.webvpn.fimu.edu.cn/10.1007/978-3-030-55307-4 58, Ref SCOPUS

Pesiome

NHTenureHTHUTE rpagoBe M3N0N3BaT roIeMUTE AaHHU U MHTEPHET Ha Hew,aTa, 33 4a OCUMrypAT No-406bp
XUBOT Ha rpaXaaHute. TbW KaTo Te ca HaN-C/IOXKHUAT YOBELLIKMU apTed)aKT, aAdaNTUPAHETO HA TaKnBa TEXHO/I0TNK
Ce npespdblla B CN0XKHA 3a4a4a, U3SNCKBALWLA HENPEKDBCHATO c1:6mpaHe, arpernpaHe n aHaan3 Ha AaHHW. 3a Aa ce
TpaHchopmMmmpaT NpobaemnTe Ha rpasa B KOHKPETHWU AeNCcTBMA, € HeobxogMmo Aa ce cneaBa CUCTEMATUYEH
noaxon, Haco4YeH KbM u,md)posa TpaHCd)OpmaLI,MFI. 3HayuTenHu ycnnmna ce nosarat 3a uU3rpaxKgaHe Ha
UHOOPMALMOHHN MOLENN 33 YHUPUUUPAHO OMMUCAHUE Ha rpaacKkmTe 0BEeKTU, TeXHUTE B3aMMOOTHOLLEHUA U
noAnomaraHe Ha B3eMaHEeTO Ha peleHns. ToBa M3MCKBA Cb3gaBaHe Ha obLa 6asa OT 3HaHMA, NoAKpeneHa oT
6oratu pPeYHnUnN N OHTONI0TUN, KOUTO Oa MmOraT Aa Ce CnpaBAT C MHd)OpmaLI,VIOHHOTO pa3Hoo6pasme n obem. B
Ta3n CTaTUA Ca npeacraBeHn MeToao0/N10r’M4yHa pamMmKa U OHTONI0MMA OT BUCOKO HUBO 3a Cb34aBaHe Ha LI,Md)pOBVI
rpagackn mogenu. MpouecsvT Ha UMPPOBO MOAENMPAHE Ha Fpada c/iedBa KoHUenuuATta 3a ,,undpoB rpaacku
ABOVIHMK", KaTo npeanocrtaBA Bb3MOXKHOCT 3a B3eMaHe Ha pelweHuA, OCHOBAHWM Ha AaHHWU. I‘Ipep,nomeHaTa
OHTON10TUA OT BUCOKO HMBO MMa 3a Len aa npeonosiee I'IpO6l1€MVITe npn Mo4eNNPAHETO HA AaHHUTE 3a rpaja
nopaan TAXHOTO 3aK/1to4BaHeE B CU/1I03UN U INNCAaTa Ha CEMaHTU4YHa onepaTtnuBHa CbBMeCTUMOCT.

Abstract

Smart cities utilize the Big Data and loT to provide better life for citizens. Since, they are the most
complicated human artifact, the adoption of such technologies become a complex task, requiring continuous
data collection, aggregation and analysis. In order to transform city problems into concrete actions a systematic
approach aimed at digital transition needs to be followed. There are huge efforts to build city information models

Pestomema Ha peuyeH3upaHume nybaukayuu Ha douy. 0-p Aecucnasa lNemposa-AHmMoHosa 8


http://doi-org-443.webvpn.fjmu.edu.cn/10.1007/978-3-030-55307-4_58

for encoding city objects, their relations and supporting the decision-making. This requires a common knowledge
base, supported by rich vocabularies and ontologies that are capable to handle the information diversity and
overload. In this paper a methodological framework and an upper-level ontology for building digital city models
are presented. The process of digital city model-ling follows the concept of digital twin by providing a data-driven
decision making. The proposed upper-level ontology aims to overcome city modeling problems due to data silos
and lack of semantic interoperability.

Methodological Framework for Digital Transition and Performance
Assessment of Smart Cities

Petrova-Antonova D., llieva, S., Methodological Framework for Digital Transition and Performance
Assessment of Smart Cities, 4th International conference on Smart and Sustainable Technologies (SpliTech2019),
IEEE, 18-21 June 2019, Pages 1-6, ISBN: 978-953290091-0, https://doi.org/10.23919/SpliTech.2019.8783170, Ref
SCOPUS

Pesiome

[naBHaTa Uen Ha MHTeAUreHTHWUTe rpajoBe e Aa NoAOoOPAT KAYeCcTBOTO HA KMBOT HA FpaXkAaHuTe B
CLLeHapU, NPU KOMTO TEXHOIOTMYHMTE PeLleHNA 3a4BUKBAT FPaACKOTO ynpasaeHue. Bbnpekn ToBa, 3HAHWETO
M pamMKaTa 3a M3Mo/3BaHe Ha fAaHHM 33 Cb3aBaHe HA WHTE/IMFeHTHUTE pajoBe OCTaBaT CPaBHUTENHO
OorpaHuyeHun. [lecTBUTENHOTO MNpeBeXaaHe Ha npobnemute Ha rpagoBeTe B KOHKPETHWU AeNCTBUA M3MCKBA
cneumduyYHN MeToL0N0MMKU, KOUTO Aa ynpasassaT umdposaTa TpaHchoOpMaLmMa M OLLEHABAT A0 KaKBa CTeneH
WHULMATUBUTE HA MHTEIMFEHTHUTE rPag0Be NpecaensaT LeinTe 3a yCTonuneo pa3sutme. Tasu ctatma npeanara
MeToA0/I0rMYHa paMKa 3a UMOpPOBO MoAenMpaHe Ha TrpafioBe, OCUIypABalla OLEHKAa Ha TAXHaTa
NpPOU3BOAMUTENHOCT M NOAMNOMAral,a B3eMaHETO Ha MHGOPMUpPAHN pelleHns. MogensT Ha rpaga Bb3npuema
KOHUenumaTa 3a ,,uMdppoB ABONHUK” KATO MOLLEH MHCTPYMEHT 33 AUCKYCUA MEXKAY 3aUHTEPECOBAHUTE CTPAHU U
rpaxgaHuTe npu naeHTUGUUMPAHETO HA ,HaN-UHTENUTEHTHUTE” peLleHns 1 Noay4YaBaHETO Ha LUeHHa obpaTHa
BPb3Ka Cnef TAXHOTO BHeapsaBaHe. MeToa0/10rMYHaTa pamKa e NpeacTaBeHa KaTo CbBKYMHOCT OT KOHLLEeNUus 3a
npunaraHe Ha umdpos ABOMHMK, dasm Ha uMdpPOBM3aUMA M CTpaTerMa 3a NpuaoXKeHue. B gonbaHeHue ca
060061LEeHN Hali-4eCcTO CcpeLaHnTe rPaackn MHPOPMALLMOHHM MOAENM, NOAXOAALLM 33 Peanm3auma Ha uudposm
rPaaCKM ABONHULM.

Abstract

The ultimate goal of smart cities is to improve citizens’ quality of life in a scenario where technological
solutions challenge urban governance. However, the knowledge and framework for data use for smart cities
remain relatively unknown. The actual translation of city problems into diverse actions requires specific
methodologies to guide digital transitions of cities and to assess to what extent the smart cities’ initiatives pursue
sustainable development goals. This paper proposes a methodological framework for digital modelling of cities
allowing assessment of their performance and supporting decision making. The city model adopts the concept
of digital twin as a powerful tool for discussion between stakeholders, as well as citizens to find the smartest
solutions and get valuable insight after their deployment. The methodological framework is presented as a set
of digital twin concept, stages of digital twinning and implementation strategy. Furthermore, the most common
city information models, suitable for implementation of digital twins are summarized.

Conceptual Architecture of GATE Big Data Platform

Petrova-Antonova D., Krasteva, ., llieva, S., Pavlova, |., Conceptual Architecture of GATE Big Data Platform,
The 20th International Conference on Computer Systems and Technologies (CompSysTech'2019), ACM, 21-23
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Pesilome

CbBpeMeHHOTO 06LLECTBO € YNPaBAABAHO OT AaHHW. BCUUYKM YOBELIKN AENHOCTM, MPOMULLIEHM NPOLLECU
W U3cnenBaHMA BOAAT A0 reHepupaHe Ha AAaHHW B OTPOMEH Mallab, CTUMYAMpPaiKM NPOM3BOACTBOTO Ha HOBM
NPOAYKTU N YCAYTN N Cb3[4aBAHETO HA HOBM BU3HecH. flonemnTe JaHHU M TAXHOTO NpUAaraHe ca cTpaTernyecka
uen Ha EBponelickata Komucua — B 061acTTa Ha ronemmnTe gaHHK ca dpuHaHcMpaHu nosede oT 100 npoekTa no
Cegma pamKkosa nporpama n okono 50 npoekta no nporpama XopusoHT. MNMpoekTvT GATE uenn ga cv3gane m
noAAbpKa B AbArocpodeH nnaH LLeHTbp 32 BbpXxOBKU NOCTUMNKEHUSA, KOWTO NPeaocTaBs cpesa 3a NpoBeXKAaHe Ha
n3cnenBaHuA U MHoBALMM B 061acTTa Ha ronemuTe gaHHW, NogNOMaraHu oT TeXHo/IorMYHa naatoopma GATE m
nabopatopum 3a MHoBaUMKM. Tasu cTaTUA Npeasiara KOHLENTyaHa apXxMTeKTypa Ha naaTtdopmata GATE, KoaTo e
XOJIMCTUYHA, CMMOBMOTUYHA, OTBOPEHA, HEMPEKbCHATO pa3BMBALLA Ce M MHTerpuMpalia ¢ AaHHu. Ta cnepga
mopayneH v 6asmMpaH Ha KOMMNOHEHTU AM3aiH, KOWTO MO3BOJIABA Aa Ce BHeApABAT pa3HoobpasHM copTyepHU
NPOAYKTU U MHCTPYMEHTM OT pasnnyHu goctasumum. Niatpopmata GATE we gaae Bb3MOXKHOCT Ha CTapTUpPaLLM,
ManKu MU cpeaHn nNpeanpuATUA, roNemMmu KOMMNaHWUU U ApYrKM OpraHU3auum B LUMPOK CMEKTbP OT CEeKTopu Aa
Cb34aBaT MHOBATUBHU YCAYTU N NPUNOXKEHUA, YNPaBAABaHU OT AaHHU. M3non3BaemocTTa Ha npeasioXKeHaTa
apXMTEKTypa e foKa3aHa ypes pa3paboTBaHe Ha NPUMEPHO NPUIONKEHME 3a BM3yaiM3aLMA Ha BPEMEBU cepun
OT AaHHUW. ApXMTeKTypaTa My C/liefBa NpeasioxKeHaTa 3a naatdopmaTa GATE apxmTeKTypa, KaTo HeobxoammuTe
KOMMOHEHTU Ca peasiM3npaHun C OTBOPEH TEXHOJIOTUYEH CTEK.

Abstract

Today we experience a data-driven society. All human activities, industrial processes and research lead to
data generation of unprecedented scale, spurring new products, services and businesses. Big Data and its
application have been a target for European Commission — with more than 100 FP7 and about 50 H2020 funded
projects under Big Data domain. GATE project aims to establish and sustain in the long run a Centre of Excellence
as collaborative environment for conducting Big Data research and innovation, facilitated by GATE platform and
Innovation Labs. This paper proposes a conceptual architecture of GATE platform, that is holistic, symbiotic,
open, evolving and data-integrated. It is also modular and with component-based design that allows to position
a mix of products and tools from different providers. GATE platform will enable start-ups, SMEs and large
enterprises, as well as other organizations in a wide range of sectors, to build advanced Data driven services and
applications. The usability of the proposed architecture is proven through a development of a sample time series
data visualization application. Its architecture follows the proposed one through implementation of required
components using open technology stack.

Towards a Technological Platform for Transparent and Flexible
Assessment of Smart Cities

Petrova-Antonova D., llieva, S., Pavlova, |., Towards a Technological Platform for Transparent and Flexible
Assessment of Smart Cities, In Proc. of the 10th International Joint Conference on Knowledge Discovery,
Knowledge Engineering and Knowledge Management, Volume 1: KDIR, Pages 374-381 ISBN: 978-989-758-330-
8, https://doi.org/10.5220/0007230203740381, Ref SCOPUS

Pesiome

KOHLI,eI'ILI,VIﬂTa 3a UHTE/ZIUTEHTHU FPpaJoBe € WWMPOKO NpMUeTa KaTo MOLWEH MHCTPYMEHT 34 I'IO,EI,OﬁpFIBaHe Ha
CTaHAapPTa Ha XXMBOT BbB BCUYKU TPaaCKU USMEPEHUNA. NHTenureHTHUTE rpagose MMaT 3a Uen Aa npenocrtaBAaT
NO-Ka4yeCTBeHU yCnyrm B obnactta Ha 34paBeona3BaHETO, TPaHCNOPTa, eHEePreTnkaTta " 06paBOBaHMETO, 3a 4Oa

Pesromema Ha peueH3upaHume nybaukayuu Ha doy. 0-p ecucnasa lNemposa-AHMoHo8a 10


https://doi.org/10.1145/3345252.3345282
https://doi.org/10.5220/0007230203740381

noBuwWaT KomdopTa Ha CBOUTE rparkaaHu. HesaBucMmo ganu e BbB $asaTa Ha NAAHUpPAHE MU U3MbJHEHME,
KNto40B PpaKTop 3a yCnex Npu UsrpaxK4aHeTo Ha MHTEIMFEHTHU FPafoBe € U3MEePBAHETO Ha NPOM3BOAUTENHOCTTA
Ha B3eTUTE peLleHUs M MOJIy4aBaHEeTO Ha OLUEHKA 3a KpaMHuTe pesynTtatu. oBeuyeTo rpagose Bb3npuemart
KOHLENLMATA 33 MHTENUTEHTEH Fpas, MHOIo OT TAX pPaboTAT No cTpaTernu 3a HEMHOTO NPUAAraHe 1 Bce NoseYe
OT TAX NpeanpuemMaTt KOHKPETHU AeNCTBMA 3a BHeApABaHE Ha ,, yMHU" peweHns. OTTYK Bb3HMKBAT ABa Bbhpoca:
,KaKBKM ca npeamnsBMKaTencTBaTa, 3a Aa CTaHe rpaabT UHTenureHTeH?“ n ,KakBo npegnpuema rpagbT, 3a 4a
CTaHe UHTennreHTeH?“. OTroBOpPUTE M3NCKBAT OLLEHKA Ha ,,yMHUTE YC/IYTn“, KOUTO rpagbT npeanara v coumanHua
edeKT OT BHeAPABAHETO Ha ,MHTE/IMTEHTHM pelleHnsa” no Bpeme Ha TpaHchOpMaUMATA OT ,MHTEINTeHTeH nnaH”
KbM ,MHTEUTEHTEH NpoLec”. B TO3M KOHTEKCT CTaTUATA Npea/iara apxXMTeKTypa Ha TEXHONOMMYHa naatdopma 3a
OLLeHKa Ha UHTeNIMreHTHU rpagose. OCHOBHATa e/ e A4a Ce OCUTypu Npo3payvHa U MBKaBa pamKa OT MHAMKATOpW,
KOATO NnoAaAbpiKa KO/IMYEeCTBEHa OLEeHKa 3a HanpeabKa NpuW NpuaaraHeTo Ha cTpaTernu 3a peanuMsauma Ha
WHTENUFeHTeH rpaa. B gonbaHeHne gaBa o6paTHa Bpb3Ka 3a ePpeKTUBHOCTTA Ha TEKYLLUTE NOJIMTUKM, OCUTYPABA
Bb3MOHOCT 33 HaBPEMEHHO U MHDOPMMPAHO B3EeMaHe Ha peLleHus 1 3a no-gobpo pasbupaHe Ha bbaewmTe
npeausBMKaTencTsa Ha rpaga. OnMcaHM ca OCHOBHWUTE TPagMBHU KOMMOHEHTM Ha niatdopmarta, a UMEHHO
XPaHUAMLLE 33 AaHHM, yeb NPUAOKHM NporpamHn nHtepdencn n yeb notpedbutenckm nHtepderic. OceeH ToBa e
npegnoxeHa KnacudMKaLuMoOHHA cxema Ha MHAMKaTopuTe, 06XxBallallia WeCcT OCHOBHWU TemaTU4HM obnact B
cdepaTa Ha rpaga.

Abstract

The concept of smart cities is widely accepted as a powerful tool to improve living standards in all city
dimensions. Smart cities aim to provide better quality services in the field of health, transport, energy and
education in order to increase the comfort of their citizens. Whether in the planning or implementation phase,
a key success factor for building smart cities is measuring the productivity of the decisions and obtaining an
assessment of the final results. Most cities perceive the smart city concept, many of them are working on
strategies for its implementation and more and more of them take concrete actions for deployment of “smart”
solutions. Two questions arise from this: “What are the challenges to become a smart city?” and “What the city
undertakes to become smart?”. Their answers required assessment of the of city’s “smart services” and the social
effect of deployment of “smart solutions” during the transformation from “smart” plan to “smart” process. In
such a context, this paper proposes an architecture of technological platforms for assessment of city’s
“smartness”. Its primary goal is to provide a transparent and flexible indicator framework that supports
guantitative progress evaluation of smart city strategy implementation, feedback on efficiency of current
policies, timely and informed decision making and increased understanding of future city challenges. The main
building components of the platform, namely repository, web APls and web user interface, are described.
Additionally, a classification schema of indicators covering six main thematic areas is proposed.

Using Big Data Value Chain to Create Government Education Policies

Petrova-Antonova D., llieva, S., Using Big Data Value Chain to Create Government Education Policies,
Proceeding of the 19th International Conference on Computer Systems and Technologies (CompSysTech’2018),
Rousse, Bulgaria, 13-14 September 2018, Pages 42-49, ISBN: 978-1-4503-6425-6,
https://doi.org/10.1145/3274005.3274015, Ref SCOPUS SJR (0.169 - 2018)

Pesiome

BepmraTa C /.'J,O5aBeHa CTOMHOCT Ha ronemwure AaHHU NpeaoctaBA Bb3MOXKHOCT 3a OTKPMBaAHE Ha
TeHAEHUWN, Kopenaunn n OTKIOHEHUA, CKPUTU B Ha60pVITe OT OdHHU. Ta3u ctatusa nicnenBa (1) Bb3MOXHUTE
noaxoau 3a npuaaraHe Ha Bepurarta C /J,o6aBeHa CTOMHOCTTA Ha rojemu AaHHW NMPN B3EMAHETO Ha pelleHnAa B
ny6anva CEKTOp, no-cneunanHo B O6pa3OBaHMeTO; n (2) Ha4nMHUTE, N0 KOUTO Te3n noaxoamn morat Aa 6'b,CI,aT
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aBToMaTM3npaHu. MNpepnoxKeHnTe aHaIMTUYHN MOLENN MOraT Aa 6bAaT NapaMeTpPU3MpPaHM Bb3 OCHOBA Ha Afana
oTnagHanuTe yvyeHuuM ot obpasoBaTenHata cuctema M 6pos Ha yyeHUUUTE C OOyYUTEeNHM 3aTpyAHEHUA.
N3cneaBaHeTo e YyacT OoT NPOEKT Ha MUHUCTEPCTBOTO Ha 06pa3oBaHUETO U HayKaTa B Bbarapus, puHaHcHpaH ot
OnepatmMBHa nporpama ,Hayka n obpasoBaHMe 3a MHTEAUTeHTeH pacTeX”, KOMTo Mma 3a uen Aa NoBuLLMK
aHra)KMpaHoCTTa Ha yYeHUUUTe B 06pasoBaTeiHMA NpoLec.

Abstract

The Big Data Value Chain aims to discover patterns, correlations, and pattern deviations hidden in a
dataset. This paper investigates (1) the possible approaches to applying Big Data Value Chain to decision making
in the Public sector, specifically in Education; and (2) the ways in which such activities can be automated. The
models created can be customized depending on a school's dropout rate and number of students with learning
difficulties. This research is part of a current project at the Ministry of Education and Science (MES) of Bulgaria,
funded by the Operational Programme Science and Education for Smart Growth which aims to increase student
engagement.

Monitoring and Control of Vehicles” Carbon Emissions

Tsokov T., Petrova-Antonova D., Monitoring and Control of Vehicles’ Carbon Emissions, In: Cabello E.,
Cardoso J., Maciaszek L., van Sinderen M. (eds) Software Technologies. ICSOFT 2017. Communications in
Computer and Information Science, Volume 868, 2018, Springer, Cham, Pages 1-15, ISSN: 18650929,
https://doi.org/10.1007/978-3-319-93641-3 11, Ref SCOPUS, SJR (0.168 - 2018)

Pesiome

KoMyHMKaumMATa ,MmallMHa C MalunHa“, usBectHa KaTo WMHTepHeT Ha HewaTa (loT), nossonssa Ha
MallMHWTE Aa ce CBbP3BaT C MOMOLLTA Ha Pa3/IMYHM CEH30PU M YCTPOMUCTBA. 10 TO3M HAUMH MO3Ke Aa ce OCurypu
nosly4yaBaHe Ha ob6paTHa Bpb3Ka 3a ynpaB/ieHne Ha eHepreTuKaTa, Ce/ICKOTO CTOMNAHCTBO, TPAHCNOPTa U OKoJIHATa
cpena. MHTepHeT Ha HelaTa NpegocTaBs Bb3MOMKHOCT He CaMo 3a Cb3aBaHe Ha HOBU BU3HECU U MHBECTULUN,
HO M 3a HamanABaHe Ha BbrnepoaHuTe emucuun. CbagasaT ce NpPeanocTaBKM 3a NPOU3BOACTBOTO Ha BUMCOKO
aBTOMATU3MPaHUN U CBbP3aHM NPEBO3HUN CPEACTBA, KOMTO NMPOMEHAT CBETOBHMA aBToMObWIeH nasap. Cheasaiku
HacToAwmTe loT TeHAEHUMN, Ta3n CTaTUA Npeanara pelleHuve 3a HabaoaeHWe B peasiHO Bpeme Ha MPeBO3HU
cpeacTsBa U ynpas/ieHMe Ha TeXHUTE BbrIepoaHu emucnm, HapedeHo Ecologic. Ecologic ce cbecTom oT XxapayepeH
MOZY/ U HAKONKO NPUNIOXKEHUSA, NpeaocTaBALLmM 061auHM ycayrn. XapayepHuat mogyn e 6asmpaH Ha Arduino n
Raspberry Pi BrpageHu cuctemu. Tolt UamepBa Ypes CeH30PpU HAKOIKO GU3MYECKM napameTbpa UAN M U3BAnYa
oT bopaoBaTa AMArHOCTMYHa CMCTEeMa Ha MPEBO3HOTO CPeAcTBO 3a nocseasall aHanus. ObnayHuTe ycayru
06paboTBaT BXOAHUTE AaHHWU, cbxpaHasaT M B SAP HANA 6a3a oT f4aHHM U 1M aHanu3upar, 3a 4a npeaocTaBaTt
obpaTHa BpPb3Ka C Lie/l KOHTPOAMpPaHe Ha Bbr1epoaHUTe eMUCUN.

Abstract

Machine-to-machine communication, known as Internet of Things (IoT), allows machines to connect using
variety of sensors and devices. Thus, feedbacks to govern energy, agriculture, transportation and environment
are able to be obtained. The loT provides opportunity not only for creation of new businesses and investments,
but for reduction of carbon emissions. It enables production of highly automated and connected vehicles that
change the global automotive market. Following the current loT trends, this paper proposes a solution for real-
time monitoring of vehicles and control of carbon emissions, called Ecologic. The Ecologic is composed of
hardware module and several applications providing cloud services. The hardware module is based on Arduino
and Raspberry Pi embedded systems and measures several physical parameters by sensors or extracts them from
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the onboard diagnostic system of the vehicle for further analysis. The cloud applications process the incoming
data, store it into a SAP HANA database and analyze it to provide feedback and control of carbon emissions.

Smart Cities Evaluation — A Survey of Performance and Sustainability

Indicators

Petrova-Antonova D., llieva, S., Smart Cities Evaluation — A Survey of Performance and Sustainability
Indicators, 44th EUROMICRO Conference on Software Engineering and Advanced Applications (SEAA), Prague,
Czech Republic, 29-31 August 2018, Pages 486-493, ISBN-13: 978-1-5386-7382-9.
https://doi.org/10.1109/SEAA.2018.00084, Ref SCOPUS

Pesiome

B AHELWHO BpeMe rpagoBete HENPEKbCHATO NPUBANYAT HOBU XKUTENU U CE NPEBPDBLLAT B NpegnoynTaHn
MecTa 3a »KumBeeHe. Te npeaocTaBAT NO-Ka4YeCTBEHU YCNYTU B TPAHCNOPTA, 34PaBEONA3BAHETO U 06pa3OBaHMETO
B CPaBHEHWE C M3BbLHIPaACKMTE palioHU. KyaTypHOTO pasHoobpasne U TypucTMYEecKa NPMBAEKATE/IHOCT Ha
rpagoBeTe Cblo ca ¢akTop 3a npeanodynTaHe Ha rpagoseTte. B cbuwoTo Bpeme, nopagu ypbaHusauusTa
rpagoBeTe ce CONBCKBAT C MHOFO MPeAu3BUKaTesICTBa, 3acArallyM KaKTO MKOHOMWYECKU acCneKkTu, Taka M
6/1aroCbCTOAHMETO Ha rpaxkagaHuTe. HAKOM OT TAX, KaTO NO-BUCOKUTE LIEHW Ha YCAyruTe WU CTOKMUTE, moraTt Aa
5'bp,aT ANPEKTHO U3MEPEHU, a APYrN, KaTo 3amMbpCABaHE, 3a4PbCTBAHUNA U OrPaHNYEHU MeCTa 3a NapKUpaHe, Ca
TPYAHM 33 KOIMYECTBEHA OLLeHKa OT rnefaH TOYKa Ha ueHa. Tasm ctaTuAa uscaensa CoblUeCTBYBaLUMTE PAaMKU OT
WHOWKATOPU 3a Ha6n+op,eHme N OUEeHKa Ha ed)eKTMBHOCTTa n yCTOﬁ‘-IMBOCTTa Ha WHTENUTEHTHUTE rpagose.
MNpeacTtaBeH e aHanM3 Ha HaAUYHUTE MHAMKATOPM 33 WHTENUFeHTEH rpad, KOMTO M Knacuduumpa B Lwect
TeMaTU4HU o6nacm, d MMEeHHO UWHTeNureHTHa npupoaa, UHTeNUreHTeH XuMBoT, MHTENUreHTHa MO6VI]1HOCT,
UHTEJIUTEHTHO ynpaBsieHNne, UHTENIUTEHTHU XO0pPa U UHTENUTEHTHA MKOHOMMKa.

Abstract

Nowadays, the cities continuously attract new residents and become preferable places to live. They
provide better quality services in transportation, healthcare and education compared to villages. The cultural
diversity and tourist attractiveness of the cities is also greater than the rural areas. At the same time, due to
urbanization the cities meet a lot of challenges affecting both their economic performance and well-being. Some
of them, like higher prices of services and goods might be directly measured, and others, such as pollution, traffic
congestion and limited parking spaces, are difficult to quantify in term of cost. This paper examines the research
efforts towards establishing a framework of indicators to monitor and assess the performance and sustainability
of smart cities. It presents an analysis of the currently available smart city indicators (SCls) by classifying them in
six thematic areas, namely Smart Nature, Smart Living, Smart Mobility, Smart Governance, Smart People and
Smart Economy.

Modelling of Educational Data Following Big Data Value Chain

Petrova-Antonova D., Georgieva, O., llieva, S., Modelling of Educational Data Following Big Data Value
Chain, Proceeding of the 18th International Conference on Computer Systems and Technologies
(CompSysTech’2017), Rousse, Bulgaria, 23-24 June 2017, ACM International Conference Proceeding Series, Part
F132086, Pages 88-95, ISBN: 978-1-4503-5234-5. https://doi.org/10.1145/3134302.3134335, Ref SCOPUS SIR
(0.159 - 2017)

Pesiome
Flonemute AaHHW NPUBANYAT BCE MO-TrO/IAMO BHUMaHWME Cpel akaaeMunAaTa, UHAYCTPUATA U rpaXKgaHUTE.
ToBa Cb34aBa KAaKTO Bb3MOXHOCTU, TaKa U Npean3BnKatTesiCtea 3a 06IJ.I,eCTBOTO KaTo uAno. 3a Aa ce noayyun
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nobaBeHa CTOMHOCT OT ronemuTe AaHHK, Te Tpabsa Aa 6baat 06paboTeHn U aHaNN3UPaHU MO NOAXOAALL HAUMH,
a pesyntatuTe e HeobxoaMmo fda 6bAaT NpeacTaBeHW BM3yasiHO, 33 Aa MoraT epeKTUBHO Aa MoAaKpensT
B3eMaHeTo Ha peweHuA. CheaBaliky HacToAlMTE TeHAEHUUN B Pa3BUMTUETO Ha rofieMnTe JaHHK, Tasu cTaTtmsa
MMa 3a e/ Aa A0KaXKe Bb3MOXHOCTTa 33 Cb34aBaHe Ha CTOMHOCT OT TAX, KaTo NPeAsIoxKN HOB aHaIMTUYEH MOoAen
B 061aCTTa Ha OCHOBHOTO U cpeaHOTO 0bpa3oBaHue B bbarapma. MoaensT cieaBa KOHUENUMUATa 3a Bepurata
nobaBeHa CTOMHOCTTA Ha rofieMuTe fiaHHW, 3a [a rpynuMpa yYnauwa B 3aBUCUMOCT OT KOHLEHTpauuMATa Ha
YUYEHULM C OBYUUTENHN 3aTPYAHEHUA U PUCK OT NpeXKAeBpeMeHHO HarnyckaHe Ha obpasoBaTenHarta cucrema.
OcHoBHaTa Len Ha Npea/ioXeHns mMoJen e Aa nognomara B3eMaHeTo Ha pelleHus Ypes TpaHchopmUpaHeTo Ha
MHbOpPMaLUMATa B UHTENUTEHTHOCT.

Abstract

Big Data is attracting increasing amount of attention among academy, industry and citizens. It poses both
opportunities and challenges for society as a whole. In order to gain value from Big Data, it needs to be processed
and analysed in an appropriate way, and the results have to be presented in a visual manner as to be able to
effectively support decision making. Following the current trends in Big Data, this paper aims to prove the value-
creation of Big Data by proposing a new data model in the field of the primary and secondary education in
Bulgaria. It follows the Big Data Value Chain concept in order to group the schools depending on the
concentration of students with learning deficits and risk of premature leaving the education system. The primary
purpose of the proposed Data Model is to drive decisions by turning information into intelligence.

EcolLogic: loT Platform for Control of Carbon Emissions

Tsokov, T., Petrova-Antonova, D., Ecologic: loT Platform for Control of Carbon Emissions, Proceeding of
the 12th International conference on software technologies (ICSOFT), Volume 1, Madrid, Spain, 24-26 July 2017,
Pages 178-185, ISBN: 978-989-758-262-2, https://doi.org/10.5220/0006462201780185, Ref SCOPUS

Pesiome

[Hec ceH3opute U UHTepHeT Ha HelwaTa (loT) NpMcbCTBAT €CTECTBEHO B KMBOTA Ha XopaTa. Muanapam
WMHTEPaKTUBHU YCTPOMCTBA OOMEHAT MHPOPMaLLMA 33 PasINYHM 06eKTM BbB Ppusnyeckmna ceat. loT TexHonornmnte
BNMAAT BbpPXy OM3HEC npouecute Ha BCMYKM OCHOBHM WHAYCTPUMM KaToO TPaAHCMOPT, NPOM3BOACTBO,
34paBeonasBaHe, CeNCKO CTOMAHCTBO WM Ap. 3aefHO C MONOXWUTENHOTO Bb3AENCTBME BbPXY XOopata M
WHAYCTPUATA, TE3U TEXHOJNIOTMW OCUTYypABaT M MOA3M 33 OKOJIHATa cpepa. Te ca NpM3HATM KaTo MOLLEH
WMHCTPYMEHT B bopbaTa cpelly KAMMaTUYHUTE NPOoMeHMU. Mo-cneumanHo, Haauue e 3HauyuMTeneH NoTeHumMan 3a
cnecTABaHe Ha BbIepoaHN eMUCUN. B KOHTEKCTa Ha obellLaBalLmMTe 061acTU Ha NpuaoKeHue Ha loT, Tasn cTatus
npeanara nnatdopma, HapeyeHa Ecologic, 3a HabaoaeHMe B peanHo Bpeme Ha NPEBO3HM CPeaCTBa U OTKpMBaHe
Ha HapacTBalLM HMBA Ha BbIepoaHM emncum. Ecologic ce cbCTom OT XxapayepeH Moay/l, KOMTo cbbrpa ceH3opHU
OaHHM 33 BbI/IEPOAHUTE €MUCUMM Ha MPEeBO3HUTE cpeacTBa M 0b6nayHu ycayrm 3a obpaboTtka, aHanm3 u
BM3yanM3auma Ha gaHHuTe. OCHOBHATA M LN e Aa KOHTPOJIMpaA BbINEPOAHUTE EMUCUMN YPE3 UHTENUTEHTHU
W3BECTUS M OrpaHMYaBaHe Ha MOLWHOCTTA HA NPEBO3HOTO CPEACTBO.

Abstract

Today, the sensors and the Internet of Things (loT) presence naturally in the people’s lives. Billions of
interactive devices exchange information about variety of objects in the physical world. The IoT technologies
affect the business processes of all major industries such as transportation, manufacturing, healthcare,
agriculture, etc. Despite the fact that the loT has a positive impact to both people and industry, it also provides
benefits for the environment. The 10T is recognized as a powerful tool in the fight against climate change. More
specially, it has a significant potential in saving carbon emissions. Taking into account the promising areas of loT
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application, this paper proposes a solution for real-time monitoring of vehicles and detection of rising levels of
carbon emissions, called Ecologic. The EcolLogic consists of hardware module that collects sensor data related to
vehicles’ carbon emissions and cloud based applications for data processing, analysis and visualisation. Its
primary purpose is to control the carbon emissions through smart notifications and vehicle’s power limitations.

Unified Connectivity of loT Devices through Abstraction of Application

Protocols

Petrova-Antonova D., Andreev, G., llieva, S., Unified Connectivity of lIoT Devices through Abstraction of
Application Protocols, Proceeding of the 7th International Conference on Information Communication and
Management (ICICM 2017), Moscow, Russia, 28-30 August 2017, ACM International Conference Proceeding
Series, Part F131202, Pages 56-61, ISBN: 978-1-4503-5279-6, https://doi.org/10.1145/3134383.3134385, Ref
SCOPUS, SJR (0.159 - 2017)

Pesiome

MHTepHeT Ha Hewarta (loT) naea cbC 3HAYNTENHU MOMI3M B YOBELLKUS }KUBOT U paboTa, HO HOCU U MHOTO
npeaunssmKkatencrtea. OcurypsaBaHeTo Ha cuUrypHoct B loT mpexaTa e ocHoBeH npuoputeT. CBbp3aHUTe
YCTPOWMCTBA M A@HHUTE, KOUTO OOMEHAT, TpAOBa Aa 6bAaAT 3aWMTEHM OT YA3BUMOCTM U HEOTOPMU3MPaAH A0CTb.
MbnaHOTO NpuemaHe Ha loT e Bb3NPenATCTBAHO OT CbObparKeHMsA 3a MOBEPUTENHOCT U NPaBHU npobaemun. B
OOMb/AHEHME, AuUMcaTa Ha NoAAPbXKKA M CTaHAAPTM 3a OnepaTMBHA CbBMECTMMOCT He MO03BOJIABA Ha
YCTPOICTBATa A3 KOMYHUKMPAT Mo yHUPUUMpPAH HauyMH, 33 A3 NpeaocTaBAT ycayrn ¢ gobaBeHa CTOMHOCT 3a
noTpebutenute U UHAYCTpPUATA. Bbp3MAT pacTe)k Ha TexHONorMuTe BOAM A0 NPOM3BOACTBO Ha TOASAMO
pa3sHoobpasune OT yCTPOoMNCTBa, 6a3npaHm Ha PasIMYHU NPUNOKHU NMPOTOKOIU, KOUTO TPYAHO ce UHTerpmupart bes
M3NoN3BaHe Ha nocpeaHUun. Tasu cTaTma pasrnexaa npeamnssukaTencTeata Ha loT, kaTo npegnara codTyepHo
peleHne 3a YHUdULUMpPaHa CBbP3aHOCT Ha YCTPOMCTBA Ype3 abcTpakuma Ha NPUIOXKHUA NPOTOKO. PelleHneTo
€ peannsmnpaHo KaTto 6a30B C/10M OT apPXUTEKTYPHA PamMKa 3a MHTerpMpaHe Ha yCTPOMCTBA C MaabK 06XBar.

Abstract

Internet of Things comes with significant benefits in human live and work, but it brings plenty of
challenges. Providing security in the loT network is a primary priority. The connected devices and the data they
exchange need to be protected from vulnerabilities and unauthorized access. The full adoption of IoT is
suppressed by privacy considerations and legal issues. In addition, the lack of interoperability support and
standards prevents devices to communicate in a uniform manner in order to provide valuable services for users
and industry. The fast growth of the technologies leads to production of wide variety of devices based on
different application protocols that are hard to be connected without usage of intermediators. The paper
addresses loT challenges by proposing a solution for unified connectivity of devices through abstraction of the
application protocol. The solution is implemented as a core layer of framework for integration of short range
devices.

Internet of Things Framework for Smart Home Building

Ilieva S., Penchev A., Petrova-Antonova D., Internet of Things Framework for Smart Home Building, In:
Chugunov A., Bolgov R., Kabanov Y., Kampis G., Wimmer M. (eds) Digital Transformation and Global Society.
DTGS, 22-24 June 2016, Communications in Computer and Information Science, Volume 674. Springer, Cham,
Pages 450-462, ISSN: 18650929, ISBN: 978-3-319-49700-6, https://doi.org/10.1007/978-3-319-49700-6 45, Ref
SCOPUS, SIR (0.176 - 2016)
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Pesiome

OHec ymHUMAT Aom e Hali-pasbupaemata dopma Ha UHTepHeT Ha Hewata (loT). KOMyHUKAUNOHHUTE
NPOTOKO/IN, NO3BO/IABALLM HA YCTPOMCTBATA Aa CNOAENAT AaHHM U Aa OTroBapAT Ha KOMaHAMW, WU3MNOA3BaMKK
MaJIKO MOLLHOCT 1 Be3}KMUYHA BPb3Ka, CbLLECTBYBAT NOBeYe OT AeceTuneTne. PasHoobpasmeTo oT yCcTponcTea u
KOMYHMKaLWOHHN NPOTOKOJIN, KAKTO W INMCATa HA CTAaHAAPTU 33 TAXHOTO NPOU3BOACTBO NPABAT U3rParkaaHETO
Ha YMHW OOMOBEe Npeau3BMKATe/NIHa 3ajaya U BoAM A0 HeobxoAMMOCT OT BHeApPsiBaHE HA MHTErpauMoHHU
pamku. Tasu cTaTuA OTroBapA Ha TOBA NPeAn3BUKATE/ICTBO, KATO Npeaara apxXMTeKTYpHa pamKa 3a MHTerpmpaHe
Ha ycTpoMcTBa C ManbK obcer, HapedeHa smartFW. Ta pgeiictBa KaTo nocpeaHUK Mmexay nnatbopmuTe,
M3NON3BAHWU OT KpamHUTE NOTPeOUTENN 33 yNpaBAeHNE HA TEXHUTE YMHU SOMOBE, U CBbP3aHUTE YCTPOMNCTBA B
Te3n gomose. MNpeanoxkeHaTa apXMTEKTYPa € MBKaBa U N03B0AABA A3 6bae paswmpaBaHa C HOBU NPUIOXKHU U
KOMYHWKALMOHHU NPOTOKON, 33 Aa CE OCUTYPU UHTErPUpaHe Ha WNPOK CNEKTbP OT YCTPOMCTBA. APXUTEKTYPHA
pamka e 6a3mpaHa Ha ctaHaapTa OSGi v noaabprKa KOMYHUKaLMOHHUTE NpoTokon Zigbee, EnOcean, KNX, X10,
Z-Wave, KaKTo 1 npunoxHute npotokonam Coap, MQTT n XAMPP.

Abstract

Nowadays the smart home represents the most sensible form of the Internet of Things (loT) world. The
communication protocols allowing devices to share data and respond to commands using a little power and
wireless connection exist over a decade. The variety of the devices and communication protocols as well as the
lack of standards for their manufacturing make building of smart homes challenging task and leads to a need for
implementation of integration frameworks. The paper addresses this challenge by proposing an loT Framework
for integration of short range devices, called smartFW. The smartFW framework acts as mediator between
integration platforms used by the end users to control their smart homes and the connected devices in those
homes. It has a flexible architecture allowing to be enriched with new application and communication protocols
to enable integration of wide range of devices. The smartFW framework is based on the OSGi standard and
currently supports Zigbee, EnOcean, KNX, X10, Z-Wave device communication protocols as well as Coap, MQTT
and XAMPP application protocols.
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