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FPYMA B.4 XABUWITUTAUMNOHEH TPYA - HAYYHW NYBNNKALUWNW (HE MO-
MAJIKO OT 10) B USOAHWNA, KONTO CA PEGEPUPAHU N UHOEKCUPAHW B
CBETOBHO M3BECTHW BA3WN OT JAHHW C HAYYHA NHOOPMALIUA

B4.1 Ivanov, R. (2012). Real-time GPS track simplification algorithm for outdoor
navigation of visually impaired. Journal of Network and Computer Applications, 35(5),
1559-1567, Elsevier, ISSN 1084-8045, DOI: 10.1016/j.jnca.2012.02.002, IF=1.065
(Scopus, WoS)

Pe3lome: HaBuzauusama Ha omkpumo 3a xopa ¢ yBpegeHo 3peHue Hal-4ecmo ce
ocHoBaBa Ha gaHHU om GPS kapmu u 2zeozgpadpcku uHdopmauyuoHHU cucmemu (TNC).
TakuBa cucmeMu He Mozam ga ce u3noa3Bam 3a HaBuzauusa B palioHu, kbgemo
auncBam GPS kapmu uau kapmume He ca gocmambyYHO MOYHU U hogpobHu. B ma3u
cmamus ce onucBa aneopumbM 3a onpocmsaBaHe Ha GPS mpaekmopuu B peanHo
BpemMe. Peayanmamume om mecmoBeme noka3Bam, ue npegao>keHUasm an2opumbM
(RSTS) uma edpekmuBHocm, nogobHa Ha anzopumbMa Ha Abaaac-Ilokep, kolimo ce
cyuma 3a Hali-gobpusa 3a onpocmsaBaHe Ha mpaekmopuu. HamanaBaHemo Ha 6poAa Ha
moukume npu pazaudHume BugoBe mpaHchopm, npu 3ana3BaHe Ha dopMama Ha
Mapuwpyma, e Hag 90%. Pazmepbm Ha daliaa, onucBaw, mpaekmopudama, ce HamanaBa
noBeye om 30 nbmu. AAzopumbMbM Hamupa kpumu4Hume moyku Ha Mapwpyma.
ToBa no3BoasaBa HaBuzauus no mpaekmopusma, maka ye npeobpazyBaHemo Ha
mpaekmopuama B Mapwpym He e HeobxoguMo. AA2opumbMbM € Yacm om eBmuHo u
wupoko gocmbnHO npuAo>keHue Java 2 Mobile Edition (J2ME) 3a HaBuzauus Ha xopa ¢
yBpegeHo 3peHue.




Abstract: Outdoor navigation of visually impaired people most often is based on data
from GPS maps and Geographic Information Systems (GIS). Such systems cannot be
used for navigation in the regions where there are not any GPS maps or the maps are not
sufficiently precise and detailed. This article describes an algorithm for real-time GPS
track simplification. The test results show that the proposed algorithm (RSTS) has
efficiency like the Douglas—Peucker algorithm, which is regarded as the best for track
simplification. The reduction of the number of points in different transportation modes,
while keeping the shape of the route, is over 90%. The size of the file describing the track
is reduced more than 30 times. The algorithm finds the critical points of the route. This
allows for navigation along the track so conversion of track to route is not needed. The
algorithm is part of a low cost and widely accessible Java 2 Mobile Edition (J2ME)
application for navigation of visually impaired.

B4.2 Ilvanov, R. (2014). Blind-environment interaction through voice augmented objects.
Journal on Multimodal User Interfaces, 8(4), 345-365, Springer, ISSN1783-7677, DOI:
10.1007/s12193-014-0166-z, IF=0.797, (Scopus, WoS)

Pe3lome: B ma3u cmamusa ce npegcmaBa mobuaHa ycayea, 6a3upaHa Ha Java, koamo
no3BonsaBa B3aumogelicmBue Ha He3pAwume ¢ okoAHama cpega 4Ype3 obekmu c
anacoBo o6ozameHa uHpopmauus. 3a ga 6bge moBa Bb3MoXkHO, € HEoBXxoguMo
o6ekmbm ga 6bge MapkupaH cbc cbomBemHa paguodecmomHa ugeHmudukayua u ga
6bge 3anucaHo enacoBomo My onucaHue. No-kbCcHO He3pAwWUmMe nompebumeau
Moz2am ga u3znoa3Bam ycayeama, 3a ga ckaHupam okoAnHume o6ekmu u ga uysm Ha
2Aac mAxHama ugeHmu4vHocm u xapakmepucmuku. MiI3noazBame gu3auH,
opueHmMupaH kbM nompebumens, 3a ga eapaHmupaMe gocmbnHOCMMa Ha ycAyzama
3a xopa cbC 3pumenHu yBpekgaHus u He3pAawu. Heobxogumusam xapgyep e MobuneH
menedoH ¢ BzpageH akcenepoMembp u noggpbikka Ha NFC (Near Field
Communication). NMNpuaoskeHuemo om cmpaHa Ha kaueHma He u3uckBa HamuckaHe Ha
6ymoHu, npeanexkgaHe Ha MeHloma uau gokocBaHe Ha ekpaHu 3a u36op u akmuBupaHe
Ha Hakol om noggbprkaHume pe>kumu: peecucmpauyus, kanubpupaHe, 3anuc Ha a2aac,
ugeHmMuduuyupaHe Ha pu3udecku ob6ekmu, uzampuBaHe Ha enacoBu 3anucu,
CUHXpOHU3UpaHe u cnogeasHe Ha ¢alinoBe B obaaka. ABaHagecem Auua CbC 3pUMEAHU
yBpexkgaHus (Ha Bb3pacm 31-84 2oguHu, 6 MbXke u 6 >keHu) ca mecmBaau ycayzama B
gBa pa3auuHu cueHapus: (1) mecm, ocHoBaH Ha cpaBHeHue ¢c ycmpolcmBo 3a
emukemupaHe PenFriend, u (2) mecm Ha nompebumenckomo npexkuBaBaHe.
Pe3gynmamume noka3Bam, 4ye uzbpaHuam oce3aem, MyaAmuMoganeH uHmepdoetc
(gokocBaHe Ha o6ekmu, pa3kaawaHe u HaknaHaHe Ha meAedoHa, e2anacoBo u3zBeXkgaHe)
Mo>ke ga ce u3znoa3Ba MHo20 AeCHO (58 %) uau AecHO (33 %) om cAaenu U xopa C
yBpegeHo 3peHue, koumo HAMam npeguweH onum ¢ gpyau MOBGUAHU yCAyaU.
MoBeuemo yyacmHuuu om mecmoBama egpyna ce cb2aacuxa, Yye ycayzama Moxke ga
6bge none3Ha 3a exkegHeBHUMeE uM gelHOCMU.

Abstract: This article presents a Java-based mobile service that enables blind-
environment interaction through voice-augmented objects. To make this possible, it is




necessary to tag the object with an associated radio frequency identification and record
its voice-based description. The blind users can later use the service to scan surrounding
augmented objects and verbalize their identity and characteristics. We use a user
centred design to guarantee the accessibility of the service for visually impaired and
blind people. The required hardware is a near field communication-enabled mobile
phone with built-in accelerometer. The client-side application does not require pushing
any buttons, browsing any menus, or touching any screens to select and activate any of
supported modes: registration, calibration, voice recording, physical object
identification, delete voice recording(s), cloud-based file sync and share. Twelve visually
impaired individuals (aged 31-84, 6 men and 6 women) have tested the service in two
different scenarios: (1) a test based on comparison with a PenFriend labeling unit, and
(2) a users’ experience test. The results show that selected tangible, multimodal
interface (object touching, phone shaking and tilt, voice output) can be used very easily
(58 %) or easily (33 %) by blind and visually impaired users who have had no previous
experience with other mobile services. Most of participants from the test group agreed
that the service could be useful for their daily activities.

B4.3 Ivanov, R. (2017). An approach for developing indoor navigation systems for visually
impaired people using Building Information Modeling. Journal of Ambient Intelligence
and Smart Environments, 9(4), 449-467, |0OS press, ISSN 1876-1364, DOI: 10.3233/AlS-
170441, IF=0.878, (Scopus, WoS)

Pe3loMe: B ma3u cmamusa ce npegcmaBa uHdopMauyuoHEH MogeAn Ha cepagama (BIM),
kolmo onucBa mononozusma, 2zeoMempusama u ceMaHmukama Ha czpagume;
nompebumenckume npegnovyumanus; kakmo u cbcmoAaHUEMO Ha CEH30pumMe,
pa3nonoxkeHu B cepagama. Lleama e ga ce npegaoxku nogxog 3a pa3zpabomBaHe Ha
koHmekcmHo-opueHmupaHa cucmemMa 3a HaBuzauyua B 3akpumu noMew,eHusa, koamo
ga nognoMaza He3pAwUu U xopa c yBpegeHo 3peHue B Heno3Hamu 2oaeMu obuwiecmBeHu
cepagu cbc cAnoXkHa xopu3oHmanHa u BepmukaaHa cBbp3aHocm. NpegaazaHuam
MOgeA Ha gaHHU uMa 3a UeA ga npeogoAee Hegocmambuume Ha cbuwecmByBawume
cucmemu 3a HaBueayusa B 3akpumu nomeweHuA (INS), 6a3zupaHu Ha BIM.
MHoBamuBHume acnekmu Ha hpegAaz2aHusa MOgeA Ha gaHHU Moz2am ga 6bgam
o6o06weHu kakmo caegBa: 1) AbcmpakmHo onucaHue Ha Uepapxuama Ha eAeMeHmume
Ha cepagama; 2) BIM e ¢pokycupaH Bbpxy HaBuzauuama B 3akpumu noMeweHusA. Tol
no3BoasaBa ga ce u3zBauva uHPopMayusa 3a monoAc2UAsMa Ha onpegeAeHa Yyacm om
cepagama, koamo ce uznoa3Ba om aneopumbM 3a HaMupaHe Ha Mapwpym om 2py6o
kbM puHo; 3) NMpegocmalBa 6oezama cemaHmu4Ha uHpopMauua 3a Bcuvku eneMeHmMu
Ha cepagama, obekmume u nompebumenume, Hamupaw,u ce B cepagama; u 4)
NMpegocmalBa yanama HeobxoguMa uHpopmMayus 3a uzbazBaHe Ha npenamcmBus
(pukcupaHu u nogBuxkHu).

Abstract: This article presents a Building Information Model (BIM), which describes the
topology, geometry, and semantics of buildings; user preferences; and status of sensors
deployed in the building. The aim is to propose an approach for developing a context-




aware indoor navigation system, which assists blind and visually impaired people in
unfamiliar large public buildings with complex horizontal and vertical connectivity. The
proposed data model aims to overcome the drawbacks of existing BIM-based Indoor
Navigation Systems (INS). The innovation aspects of the proposed data model can be
summarized as follows: 1) Abstract description of the hierarchy of building elements;

2) BIM is focused on indoor navigation. It allows one to extract information about the
topology of a specified part of the building, which is used by an algorithm for coarse-to-
fine path finding; 3) Provides rich semantic information on all building elements, objects
and users located in the building; and 4) Provides all necessary information for obstacle
(fixed and movable) avoidance.

B4.4 lvanov, R. (2018). An algorithm for on-the-fly K shortest paths finding in multi-storey
buildings using a hierarchical topology model. International Journal of Geographical
Information Science, 32(12), 2362-2385, Taylor & Frances, ISSN 1365-8816, DOI:
10.1080/13658816.2018.1510126, IF=3.545, (Scopus, WoS)

Pe3loMme: B ma3u cmamusa ce npegcmaBa nogxog 3a uzdvucasaBaHe Ha K-me Hal-kbcu
nbmaA B 2oAeMuU czpagu cbe cAoXKHa xopu3oHmMaaHa u BepmukanHa cBbp3aHocm.
Tononozuama Ha cepagama ce u3Bauva om uHPOpMayUOHHUA MOgeA Ha cepagama
(BIM) u ce peanu3upa 4pe3 u3znon3BaHe Ha opueHmMuUpaHu Myamuzpadu.
WMepapxuuHuam gu3saiiH no3BoaaBa uguucaaBaHemo Ha Bb3ModkHU nbmuwia, 6e3 ga e
HeobxoguMo ga ce 3apeXkga B namemma monoaozusama Ha uanama cezpaga. Bbr3modkHo
e epadpukama ga ce pa3zwupsaBa c HoBa cBbp3aHocm B peanHo BpeMe. Mi3uucaeHume
nbmMuwa Mo2am ga ce cbCcmoAm om KOMNOHEHMU Ha czpagama, koumo ce Hamupam
Bbmpe B cepagume, uanu om makuBa, koumo ca kakmo Bvmpe, maka u u3BbH
cepagume. NMpouszBogumenHocmma (u3yucAaumenHo BpeMe u pa3Mep Ha
u3non3zBaHama naMem) ce onmuMu3upa Ype3 uznon3zBaHe Ha hogxogAawu hpogpamMHu
obekmu (kapmu, cnucbuu u MHoXkecmBa). NpegaazaHuam an2opumbM € ougHeH B
Hakoako cueHapuda Ha ynompeba — nbAHU 2padu u peanHu cepagu. BbB Bcuuku
mecmoBu cueHapuu npegAaazaHuUAmM an2opuMbBM 3a HaMupaHe Ha NbMuwia e no-6bp3 U
u3noa3Ba no-manko namem B cpaBHeHue ¢ 6bp3ama Bepcus Ha anzopumbMa KSP Ha
Yen. lNpegnazaHuam nogxog MoXke ychewHo ga ce u3noa3Ba kamo nbpBo HUBO Ha
aA20puUMMU 3a HaMupaHe Ha Mapwpymu.

Abstract: This article presents an approach to computing K shortest paths in large
buildings with complex horizontal and vertical connectivity. The building topology is
obtained from Building Information Model (BIM) and implemented using directed
multigraphs. Hierarchical design allows the calculation of feasible paths without the
need to load into memory the topology of the entire building. It is possible to expand the
graph with new connectivity on-the-fly. The paths calculated may be composed of
traversable building components that are located inside the buildings or those that are
both inside and outside buildings. The performance (computational time and heap size
used) is optimized by using the appropriate collections (maps, lists and sets). The
proposed algorithm is evaluated in several use-case scenarios — complete graphs and




real building environments. In all test scenarios, the proposed path finding algorithm is
faster and uses less memory when compared to the fast version of the Yen’s KSP
algorithm. The proposed approach can be successfully used as afirst level of coarse-to-
fine path finding algorithms.

B4.5 lvanov, R. (2021). Accuracy analysis of BLE beacon-based localization in smart
buildings. Journal of Ambient Intelligence and Smart Environments, 13(4), 325-344, 10S
press, ISSN 1876-1364, DOI: DOI: 10.3233/A1S-210607, IF=2.759, (Scopus, WoS)

Pezlome: lNoBevemo ycayeu, koumo npegocmaBam nepcoHaAu3upaHo cbgbpykaHue B
UHMeAu2eHMHU cepagu, uzuckBam mo4Ho AokanuzupaHe Ha cBoume kaueHmu. B
ma3zu cmamusa ce npegcmafa aHaAu3 Ha moYHocmmMma Ha AokaAau3upaHemo Ype3
uznon3BaHe Ha Bluetooth Low Energy (BLE) maauu. Lleanma e ga ce npegcmafBu nogxog
3a cb3gaBaHe Ha MoOYHU cucmeMu 3a ho3uyuoHupaHe B 3akpumu noMeweHus (IPS)
ype3 arnzopummu, koumo Mo2am ga ce npuAa2zam B peaanHo BpeMe Ha hnamdopMu ¢
Hucka uzuucAaumeaHa MowHocm. AHaAu3upam ce hapaMmempume, om koumo Hau-Beue
3aBucu moyHocmma Ha AokaAuzauuama: aneopumbM 3a Aokaauzayuda, NAbMHOCM Ha
Masuume, cmpameaus 3a pa3nonazaHe u wyM B BLE kaHaanume. Npegnaaza ce
aganmuBeH aneopumbM 3a npegBapumenHa obpabomka Ha cugHaanume om Maauume,
koumo uMa 3a uenA ga HaMaAu wyMa B gaHHUMe Ha Maauyume u ga yroBu guHaMmukama
Ha nocemumeaume. AHaAu3upa ce moYyHocmma Ha hem argopumbMa 3a AokaAaulzauus,
6a3upaHu Ha o6xBam, B pa3zAu4HU cueHapuu. Tpu Om me3u aA2opuMMuU ca cheuyuanHo
npoekmupaHu ga 6bgam no-manko yyBcmBumenHu kbM wyMa B paguokaHaanume u
u3uckBam Manka uzuucAaumenHa MmouiHocm. EkchepumMeHmu, npoBegeHu B
CUMYAUpaHa u peanHa cpega, nokazBam, ye c hoMow,ma Ha npegaoXkeHUMe
aA2opumMu MoXke ga ce nhocmuegHe moYyHocm Ha AokaAu3zauuama om no-manko om 1 M.

Abstract: Most services that deliver personalized content in smart buildings require
accurate localization of their clients. This article presents an analysis of the localization
accuracy using Bluetooth Low Energy (BLE) beacons. The aim is to present an approach
to create accurate Indoor Positioning Systems (IPS) using algorithms that can be
implemented in real time on platforms with low computing power. Parameters on which
the localization accuracy mostly depends are analyzed: localization algorithm, beacons’
density, deployment strategy, and noise in the BLE channels. An adaptive algorithm for
pre-processing the signals from the beacons is proposed, which aims to reduce noise in
beacon’s data and to capture visitor’s dynamics. The accuracy of five range-based
localization algorithms in different case scenarios is analyzed. Three of these algorithms
are specially designed to be less sensitive to noise in radio channels and require little
computing power. Experiments conducted in a simulated and real environment show
that using proposed algorithms the localization accuracy of less than 1 m can be
obtained.

B4.6 Ivanov, R. (2010, June). Indoor navigation system for visually impaired. In
Proceedings of the 11th International Conference on Computer Systems and




Technologies and Workshop for PhD Students in Computing on International Conference
on Computer Systems and Technologies (pp. 143-149), ACM, ISBN 978-145030243-2,
DOI: 10.1145/1839379.1839405 (Scopus)

Pe3lome: EgHO om Hal-2oneMume 3ampygHeHUA 3a Xopama CbC 3pUmeAHU
yBpe>kgaHua e HeBb3MoXkHOCMMa ga ce opueHmupam u npugBukBam
caMocmosameAHo B Heno3Hamu cepagu. PazpabomeHa e ukoHoMu4Ha cucmeMa 3a
HaBuezauyus B 3akpumu noMew,eHus, koaAmo ce ocHoBaBa Ha MOBUAHU MepMUHaAU,
noggbprkawu mexHoaozuama Near Field Communication (NFC), u Java npozpaMu 3a
gocmdbh go RFID emukemu. MNMpegaockeHama HaBuzauuoHHa cucmema no3BoaaBa Ha
nompebumenume ga cu npegcmaBam kapmama Ha noMeweHuUsmMa (pa3mepu,
OMHoOcumMeAHo honoXkeHue Ha movkume om uHmepec). Ta3u uHdopMauua ce
cbxpaHaBa B RFID emukemu BB popmam WAP Binary eXtensible Markup Language
(WBXML). CucmeMama no3BonaaBa ocmaBaHemo Ha ayguo cbobuieHuAa, koumo ce
3anucBam B RFID emukemu BB popmam Adaptive Multi Rate (AMR). i3noa3Ba ce
HaBueauusa ¢ enacoBo ynpaBaeHue, koasmo e no3Hama Ha hompebumenaume CbC
3pumenHu yBpexkgaHus.

Abstract: One of the most important limitations for people with visual impairment is the
inability of unassisted navigation and orientation in unfamiliar buildings. An low-cost
indoor navigation system, which is based on mobile terminals, supporting technology
Near Field Communication (NFC), and Java program access to Radio Frequency
Identification (RFID) tags, is developed. The proposed navigation system enables users
to imagine the map of the rooms (dimensions, relative position of points of interest). This
information is stored in RFID tags in WAP Binary eXtensible Markup Language (WBXML)
format. The system allows leaving audio messages that are recorded in RFID tags in
Adaptive Multi Rate (AMR) format. Voice enabled navigation, that is familiar to users with
visual disabilities, is used.

B4.7 Ilvanov, R. (2012, June). RSNAVI: an RFID-based context-aware indoor navigation
system for the blind. In Proceedings of the 13th international conference on computer
systems and technologies (pp. 313-320), ACM ISBN 978-145031193-9, DOI:
10.1145/2383276.2383322 (Scopus)

Pe3lome: NoBevyemo om cbuwiecmByBawume cucmeMu 3a HaBuzauus Ha 3akpumo 3a
He3pAWuU He omyumam mexHume cheuyuduyHu Hy>kgu, cBbp3aHu c opueHmMauusama u
npugBuykBaHemo B Heno3Hama cepaga. B ma3u cmamusa ce npegcmala cucmemMa 3a
HaBuzauuda Ha 3akpumo 3a He3pAawu, HapedeHa RSNAVI, koamo npumeykaBa canegHume
npeguMmcmBa: NbpBo, cucmemMmama u3znon3zBa 4D MogeAupaHe Ha cepagu — 3D
2eoMempus Ha cepagama u obekmume, kakmo u cbcmoaHuemo Ha Bcuuku ceH30pu
BB BpeMemo. 3a ga nogobpumM npoueca Ha HaBuzauus, u3znoAn3BamMe ceMaHMUYHO
602amu MogeAu Ha uHmMepuopa, koumo onucBam He camo no3uuuama u dopMama Ha
Bcuuku o6ekmu, HO u mexHume xapakmepucmuku. Bmopo, anzcopumbMbm 3a
nAaHUpaHe Ha Mapupyma u3noA3Ba MHO2onapaMempuyHa onmuMu3auus, 3a ga
onpegeAu onmuMaAHUsa Mapwpym 3a He3paw,ume nompebumeau. Cucmemama




no3BoAdaBa aBmoMamu4HO npeuzyucaaBaHe Ha Mapwpyma, koezamo He3pAawuam
nompebumen ce omkaoHu om Hezo uAu ako ce 3aceye npoMAHa B cbCcMoAHUEMO Ha
ceH3opume, HanpuMep 6AaokupaHe Ha gocmbha go cmasma nopagu nokapHa arapma.
Hakpas, uznon3zBam ce camo aneebpuyHU u3pa3u 3a uzvucaaBaHe Ha onmuMaAHUMme
mouku no Mapwpyma u 3a 3ao6ukandaHe Ha npenamcmBusA.

Abstract: Most of the existing indoor navigation systems for the blind do not consider
their specific needs related to orientation and movement in an unfamiliar building. This
paper presents an indoor blind navigation system called RSNAVI that has the following
strengths: First, the system uses 4D modelling of buildings - 3D building and objects
geometry and status of all sensors in time. To improve the navigation process, we use
semantic-rich interior models to describe not only the position and shape of all objects
but also their characteristics. Second, the algorithm for route planning uses multi-
parametric optimization to obtain the optimal route for the blind users. The system
allows automatic re-routing when the blind user deviated from the route or if it detects a
change of status of the sensors, for example blocking access to the room due to fire
alarm. Finally, only algebraic expressions to calculate optimal route waypoints and to
detour obstacles are used.

B4.8 Ivanov, R. (2016, June). An approach for microscopic path finding and obstacle
avoidance for blind and visually impaired people. In Proceedings of the 17th International
Conference on Computer Systems and Technologies 2016 (pp. 285-292), ACM ISBN 978-
145034182-0, DOI: 10.1145/2983468.2983482 (Scopus)

Pe3lome: EgHo om ocHoBHUMe npenamcmBuAa npeg ychewHama uHmezpauus Ha
Xopama c yBpegeHo 3peHue B couuanHusa, ukoHoMuueckua u kyamypHua >kuBom e
HeBb3MoXkHocmma umM ga ce npugBurkBam 6e3o0nacHo u cuzypHo B Heno3Hamu
3akpumu npocmpaHcmBa. lNoBeuvemo cucmeMu 3a HaBuezauusa B 3akpumu noMeuw,eHUA
u3znoa3Bam MogeAu Ha 6a3ama Ha epadu, 3a ga npegcmaBam Bpb3kume B czpagume.
Mpu u3zuucaaBaHemo Ha Bb3MOXkeH Mapwpym npu mbpceHemo Ha nbm Ha 6a3ama Ha
epadu (MakpockonuuHo) obukHoBeHO ce uznoa3Bam caMo ueHmMpougume Ha
npocmpaHcmBama u uHpopMauuama 3a Bpb3kume Mexkgy npocmpaHcmBeHume
o6ekmu. Te3u cmpamezuu 3a mbpceHe Ha NbM He Mo2am ga ce u3znoA3Bam gupekmHo
B 3akpumu noMeuwieHus, ocobeHo 3a xopa c yBpegeHo 3peHue. Te peaau3zupam
HaBuzauusa ,om Bpama go Bpama“, Ho He gaBam uHdopmMauua 3a moBa kak
nompebumenam mpAabBa ga npeMuHe npe3 gageHo noMew,eHue, gokamo cmueHe go
cnaegBawama Bpama, u He noggbprkam u3zbsazBaHe Ha npenamcmBuA. B ma3u cmamus
ce npegcmaBa nogxog 3a 6bp30 pu3zudecko HaMmupaHe Ha nbm, koemo e yacm om
mpucmeneHHa (om 2py6o kbM puHO kbM ONMUMaAHO) cmpameauA 3a NAaHUpPaHe Ha
Mapuwpymu.

Abstract: One of the main limitations to the successful integration of visually impaired
people into social, economic, and cultural life is the inability for them to safely and
reliably move in unfamiliar indoor spaces. The majority indoor navigation systems use
graph-based models to represent building connectivity. Graph-based (macroscopic)




path finding usually uses only centroid of the spaces and connection information
between spatial objects when calculating a feasible path. These path-finding strategies
cannot be directly used indoors, especially for visually impaired people. They implement
door-by-door navigation, but they do not give information about how the user has to go
through a room until he or she reaches the next door and they do not support obstacle
avoidance. This paper presents an approach for fast microscopic (physical) path finding,
which is part of three-level (coarse-to-fine-to-optimal) path planning strategy.

B4.9 Ivanoy, R. (2017, June). An Algorithm for Micro-localization in Large Public
Buildings. In Proceedings of the 18th International Conference on Computer Systems
and Technologies (pp. 119-126), ACM ISBN 978-145035234-5, DOI:
10.1145/3134302.3134315 (Scopus)

Pe3loMme: B ma3u cmamusa ce npegcmaBa arnzopumbM 3a nokaau3auus Ha xopa B
2oAeMu obuwiecmBeHu cepagu Ype3 uznon3BaHe Ha Bluetooth Low Energy (BLE) masauu,
nacuBHuU NFC (Near-Field Communication) emukemu u uHdopMauyua om cneyuanHo
pa3pabomeH uHbopMauyuOHEH MOgeAn Ha cepagama (BIM). NpegnazaHuam arnzopumbMm
He u3uckBa npegBapumenHo cbbupaHe Ha gaHHU. MI3noA3Ba ce aganmuBeH duambp Ha
KaamaH 3a HamanaBaHe Ha wyMa B cypoBume u3zmepBaHus Ha uHgekca Ha cunama Ha
noaydeHusa cueHan (RSSI) om masuyume. 3a ga uzducAuM MoO4YHOMO MecmonoAoXkeHue
Ha nompebumensa, HaMupamMe moukume Ha npecudaHe MeXkgy NpbCMeHU, YHUUMO
BbmpewHuU u BbHWHU paguycu 3aBucam om konebaHuama B RSSI cuzHanume om
Maauyume. Caeg moBa, 3a ugHucaeHUmMe moyku Ha hpecudaHe, nonyyYaBame
onmuManHusa 6pol knbcmepu, kamo uznoanzBamMme ANN knbcmepu3auus u eHmponus
Mexkgy knbcmepume. LleHmpoBeme Ha me3u kabcmepu ca homeHuuanHu kaHgugamu
3a MecmonoaoykeHUemo Ha nocemumens. 13noa3Batku HaBuzauua no
npubau3zumenHa oueHka, HamupaMe kpbana obaacm, B kosmo ce ouakBa ga ce HaMupa
nocemumenam. B3emam ce npegBug camo knbcmepu, yuumo ueHmpoBe ce HaMupam
B ma3u obaacm. Ako B ma3u o6aacm umMa Hakonko mouku, neyeanuBwama mouka e
ma3u, koamo npuHagaeXku kbM npoueca Ha kabcmepu3zauus, kolmo gaBa MUHUMaAHa
eHmponusa Mmexgy knbcmepume. TecmoBeme noka3Bam, ye epewkama npu
nokanuzupaHemo e nog 1.5 M 3a Bcuuku cumyaupaHu u peaaHU mecmoBu cueHapuu.

Abstract: This paper presents an algorithm for people localization in large public
buildings using Bluetooth Low Energy (BLE) beacons, Near-Field Communication (NFC)
passive tags and information from specially designed Building Information Model (BIM).
The proposed algorithm does not require any pre-data collection. An adaptive Kalman
filter is used to decrease the noise in Received Signal-Strength Index (RSSI) raw
measurements from beacons. To calculate a fine-grained user's position, we find
intersection points between rings, which inner and outer radiuses depend on
fluctuations in RSSI signals from beacons. Then, for calculated intersection points, we
obtain the optimal number of clusters using ANN clustering and inter-clusters entropy.
These cluster centers are potential candidates for the position of the visitor. Using dead
reckoning, we find a circle-shaped area in which the visitor is expected to be. Only




clusters with centres located within this area are considered. If several points are in this
area, the winner point is one, which belongs to clustering process that gives minimum
inter-cluster entropy. The tests show that the localization error is below 1.5 m for all
simulated and real-world test scenarios.

B4.10 Ivanov, R. (2019). An approach to developing internet of things (loT)-based
services for smart museums. Digital Presentation and Preservation of Cultural and
Scientific Heritage, 9, 111-122, ISSN 1314-4006, DOI: 10.55630/dipp.2019.9.9 (Scopus,
WoS)

Pe3lomMe: Llenma Ha Bceku My3el e ga npegcmaBu ekchoHamume cu ho HayuH, kolimo
nogo6psaBa npexkuBaBaHemo, ygoBaemBopeHuemMo U 3HaHUAMa Ha hocemumeAaume.
Ta3u uen e mpygHa 3a nocmuezaHe, ocobeHo B My3eu ¢ MHO20 20AAM Bpol ekcnoHamu u
nocemumenu. EgHo Bb3MoXHO peweHue e ga ce uznoa3Bam cbBpeMeHHUME
uHMepHem u MOBUAHU MexXHOAO2UU, 3a ga ce BHegpu ycAy2a 3a nepCoOHaAu3upaHo
npegocmaBaHe Ha uHpopmMmayuda. CbgbprkaHuemo, koemo ce npegocmaBs Ha
nocemumeaume, mpabBa ga cbomBemcmBa Ha mexHUMe npegnoYumMaHus u
cBobogHo Bpeme. Cmamuama npegcmalBsa peweHue, 6a3upaHo Ha MIHmepHem Ha
Hewama (loT), 3a npegocmaBaHe Ha nepcoHaAu3uUpaHo cbgbprkaHue Ha
nocemumeaume Ha My3es, koemo BkalouBa: (1) Mo6uaHO npunoXkeHUEe 3a nocemumeau
u kypamopu; (2) ceH3opHa MpeXka; u (3) LUalo3 3a ugvucaeHuda Ha pbba. OcHoBHUMeE
npegumcmBa Ha moBa peweHue ca cAegHUME: yCAy2a, He3alBucumMa om
naamd@opMama, brazogapeHue Ha HanbAHO dyHkuuoHanHama cu apxumekmypa;
ycAyeama no3BoadaBa Ha nocemumeaume ga g uznoa3Bam B MHoxkecmBo My3eu, a He
camo B koHkpemeH My3el; ycayeama He u3zuckBa nocmoaHeH gocmbh go uHMepHem,
3a ga ¢yHkuuoHupa; Bb3MokHOCM 3a npegocmaBAaHe Ha nepcoOHaAU3UpPaHo
cbgbprkaHue no BpeMe Ha hpugBu>kBaHemo Ha nocemumeAume hokpau
ekcnoHamume; omHocumeAHo Hucka ueHa Ha ycAayzama 6aazogapeHue Ha
u3noA3BaHusa xapgyep u codomyep c omBopeH kog. NpegBapumenHu ekcnepumeHmu B
CUMyAUpaHa u peanHa cpega noka3Bam, ye npegnaokeHOomMo peweHue MoXke ycnewHo
ga ce u3znoA3Ba 3a cb3gaBaHe Ha ycayau 3a npegocmaBsaHe Ha nepCOHaAU3UpPaHo
cbgbprkaHue B uHMeAU2EHMHU My3eu.

Abstract: The aim of each museum is to present its exhibits in a way that enhances the
visitor’s experience, satisfaction and knowledge. This objective is difficult to achieve,
especially in museums with a very large number of exhibits and visitors. One possible
solution is to use the modern Internet and mobile technologies in order to implement a
service for personalized information delivery. The content that is delivered to visitors
should be consistent with their preferences and free time. The paper presents an Internet
of Things (loT)-based solution for delivering personalized content to museum visitors,
which includes:(1) Mobile app for visitors and curators;(2) Sensor network; and (3) Edge
Computing Gateway. The main advantages of this solution are the following: platform
independent service thanks to its full-stack JavaScript architecture; the service allows
visitors to use it in multiple museums, not just in a particular museum; the service does




not require permanent Internet access to operate; ability to deliver personalized content
during the movement of visitors along the exhibits; relatively low price of the service
thanks to the used hardware and open source software. Preliminary experiments in
simulated and real environments show that proposed solution can be successfully used
to create personalized content delivery services in smart museums.

B4.11 Ilvanov, R. (2021, September). Automatic Beacon Selection for Indoor
Localization. In 2021 International Conference Automatics and Informatics (ICAl) (pp.
345-349). IEEE, ISBN 978-166542661-9, DOI: 10.1109/ICAI152893.2021.9639692 (Scopus)

Pe3lome: TouHOomMo Aokanu3zupaHe Ha nocemumeAume B obuiecmBeHu cepagu e
knalouoBa mexHoAoz2uA 3a cb3gaBaHe Ha gocmbnHa cpega upe3 ycAayau, 6a3zupaHu Ha
MecmonoAoXkeHuemo. 3a ga ce onmuMu3upa CbOMHOWEHUEMO UeHa-mo4yHocm,
nokanuzupaHemo Hal-4ecmo ce ocbuiecmBaBa upe3 uznon3BaHe Ha 6e3>kudHuU
ceH30pHU Mpexku. B mo3u cayyall cmeneHma Ha konebaHudA Ha cugHaAume om
ceH3opume e Bucoka, 2naBHO nopagu HaAUMUEMO Ha CMamu4yHU U guHaMu4HuU
npenAamcmBuA 3a paguocugHanume. B mo3u gokaag ce npegcmaBa anzcopumbM 3a
aganmuBeH nogbop Ha Masauu, upe3 kolimo ce noayyaBa npubauzumenHa oueHka Ha
MecmonoAoXkeHuUemo Ha hocemumeaume. B gonbAHeHuUe kbM cuanama Ha cugHaAa ce
B3eMa npegBug u kayuecmBomo Ha Bcaka Bb3moxkHa kombuHauua om k masaka. Ouenka
Ha moBa kauecmBo ce noayuaBa upe3 uznoa3BaHe Ha pa3Muma Aozuka. lNpoBegeHu ca
MHoXkecmBo ekchepuMeHmu B cuMyaupaHa cpega, koumo goka3zBam
npuAockuMocmma Ha hpegAoXKeHOMOo peweHue.

Abstract: Accurate localization of visitors in public buildings is a key technology to
create accessible environments using location-based services. To optimize the price-
accuracy ratio, the localization is most often realized by using wireless sensor networks.
In this case, the level of fluctuations of signals from sensors is high, mainly due to the
presence of static and dynamic obstacles for radio signals. This paper presents an
algorithm for adaptive selection of beacons, through which an estimate of the position of
visitors is obtained. In addition to the signal strength, the quality of each possible
combination of k beacons shall be considered. An estimate of this quality is obtained
using fuzzy logic. Numerous experiments have been implemented in stimulated
environments, which prove the applicability of the proposed solution.

B4.12 Ivanov, R. (2023). ExhibitXplorer: Enabling Personalized Content Delivery in
Museums Using Contextual Geofencing and Artificial Intelligence. MDPI ISPRS
International Journal of Geo-Information, 12(10), 434, ISSN 2220-9964, DOI:
10.3390/ijgi12100434, IF=2.800 (Scopus, WoS)

Pe3lomMe: Npe3 nocanegHUMe 20guHU ce HabalogaBa HapacmBaw,o mbpceHe Ha

nepcoHaAu3zupaHu npexkuBaBaHua B pazauuHu obaacmu, BkalovumenHo B kyamypHua u
obpazoBamenHua cekmop. My3eume, kamo na3umeau Ha uzkycmBomo, ucmopuama u
HayyHUmMe 3HaHudA, mbpcAm uHoBamuBHU Ha4YUHU ga aH2zakupam nocemumeaume cu




u ga npegocmaBam cbobpazeHo cbc cheuudpuuyHumMe UM Hy>kgu cbgbprkaHue, koemo
ga 3agbAboyu maxHomo pa3zbupaHe u oueHka Ha ekcnoHamume. Ta3gu cmamus
npegcmafBa ExhibitXplorer — ycayea ¢ pagnpegeaeHa apxumekmypa, koamo u3noa3Ba
2eoozpaxkgaHe, uzkycmBeH uHmenekm u Mmukpoycayau, 3a ga no3Boau
npegocmaBAaHemo Ha nepcoHaAu3upaHo cbgbprkaHue B Myzeume. Ype3 kombuHupaHe
Ha UMNAUUUMHa U ekchAauuumMHa cegMeHmMauua Ha nocemumeAume Ha My3es u
uznoa3BaHe Ha GPT API 3a eeHepupaHe Ha cbgbpykaHue, ExhibitXplorer npegnaza
guHaMu4Ho npeXkuBaBaHe Ha pa3AUYHU cegaMeHmuU hocemumeAu, BkalodumenHo
u3cnegoBameau, cmygeHmu, cAydalHuU nocemumeau u geua. Cucmemama u3noa3Ba
push u3zBecmus, 3ageticmBaHu om npoMeHuU B MecmonoAoXkeHUEMO Ha
nocemumenaume, koemo no3BoasaBa 6e3npobaeMHO npegocmaBdaHe Ha
nepcoHaAu3upaHa uHdpopMauua kakmo Ha 3akpumo, maka u Ha omkpumo. baxa
npoBegeHu mecmoBe 3a oueHka Ha nompebumenckomo npexkuBaBaHe Ha
nocemumeaAume Ha emHozpadcku My3el Ha omkpumo. Pegyamamume noka3Bam, yve
55% om yyacmHuuyume B mecma ca goBoaHu, a 45% — MHO20 goBOAHU OM Ha4yuHa, no
kolmo e npegocmaBeHo nepcoHaAu3zupaHomo cbgbpkaHue.

Abstract: In recent years, there has been an increasing demand for personalized
experiences in various domains, including the cultural and educational sectors.
Museums, as custodians of art, history, and scientific knowledge, are seeking innovative
ways to engage their visitors and provide tailored content that enhances their
understanding and appreciation of the exhibits. This article presents ExhibitXplorer, a
distributed architecture service that leverages geofencing, artificial intelligence, and
microservices to enable personalized content delivery in museums. By combining
implicit and explicit segmentation of museum visitors and utilizing the GPT API for
content generation, ExhibitXplorer offers a dynamic experience to different visitor
segments, including researchers, students, casual visitors, and children. The system
utilizes push notifications triggered by visitor location changes, allowing seamless
delivery of personalized information both indoors and outdoors. Tests were conducted to
evaluate the user experience of visitors to an outdoor ethnographic museum. The results
showed that 55% of the test participants were satisfied and 45% very satisfied with the
way personalized content was delivered.

FPYMNAT.5 Ny6aukyBaHa MoHozpadusa, koasmo He e npegcmaBeHa kamo
OCHoOBeH xabuAumauuoHeH Mmpyg

5.1 NBaHoB, P. (2026). Memogu u an2zopummu 3a UHMeAu2eHmHa nokaauszauus u
HaBuzauua B uHMepuopHU U ekcmepuopHU cpegu, YHUBepcumemcko uzgameacmBo
,Bacua AnpunoB, 260 cmp., ISBN 978-954-683-736-3

Pe3loMme: MoHozpaduama npegcmaBa uarocmeH Habop om Memogu U arneopummu 3a
nokaauzauus u HaBuezauua B uHMepuopHU U ekcmepuopHu cpegu. Ta o6xBawia
o6pabomka u onpocmsaBaHe Ha GPS mpaekmopuu B peanHo Bpeme (aneopumbmM RSTS ¢
pa3muma nozuka u Matlab uHcmpyMeHmapuyM 3a aHaAu3 Ha wyM B GPS gaHHuUme),




BIM-6a3upaHo MOgeAupaHe Ha cepagu 3a UHmMepuopHa HaBuzayuAa c 2eoMempuyeH u
ceMaHmu4yeH MogeA, aneopumbM 3a HaMupaHe Ha K Hal-kpamku nbmuw,a B
MHoz2oema>kHU u MHo2ocepagHu koMmnaekcu, kakmo u anzopumbM 3a 3ao0bukanaHe Ha
npenamcmBuA Ype3 NoAU2OHHO/NOAUAUHUUHO BydepupaHe. Pazaaexkgam ce cbw,o
UHMepUopHU HaBuzayuoHHU cucmeMu Ha 6a3zama Ha RFID/NFC mexHoAozuu u
nokanuzauus upe3 Bluetooth Low Energy maauu, BkalouBaw,a anzopummu 3a
aBmoMamu4HO pa3noAazaHe U onmuMu3ayus Ha Maayume, u3zbop Ha Maauu 3a no-
mou4Ha Anokaauzauusa u Mmukponokaauzauusa B eoneMu o6wecmBeHu cepagu. OmgeaHa
2naBa npegcmaBa cucmemMma 3a npeBeHuus Ha geMeHuUA Ype3 HaBuz2ayuoHHU
mexHoAO2uU, peaau3upaHa c ESP32-S3-BOX3 (Wi-Fi, BLE ckeHep, MQTT), ¢
Buzyanu3zauyuna u aHaAu3 Ha gaHHU B peanHo Bpeme. KHuzama 3aBbpuwiBa ¢ npeaaeg Ha
6bgewume meHgeHUUU U Hay4HO-mexHoAo2u4HUMe npegu3BukamencmBa npeg
UHMeAuzeHmMHume HaBuzayuoHHU cucmeMu, nogkpeneHa c obwupHa 6ubauozpadus
u nybaukauuu Ha aBmopa.

Abstract: This monograph presents a comprehensive set of methods and algorithms for
localization and navigation in indoor and outdoor environments. It covers real-time
processing and simplification of GPS trajectories (the RSTS algorithm with fuzzy logic and
a MATLAB toolkit for analyzing noise in GPS data), BIM-based building modeling for
indoor navigation using geometric and semantic models, an algorithm for finding the K
shortest paths in multi-story and multi-building complexes, as well as an algorithm for
obstacle avoidance using polygon/polyline buffering. The book also examines indoor
navigation systems based on RFID/NFC technologies and localization via Bluetooth Low
Energy beacons, including algorithms for automatic beacon placement and
optimization, beacon selection for more accurate localization, and micro-localization in
large public buildings. A separate chapter presents a system for dementia prevention
using navigation technologies, implemented with ESP32-S3-BOX3 (Wi-Fi, BLE scanner,
MQTT), featuring real-time data visualization and analysis. The book concludes with an
overview of future trends and the scientific and technological challenges facing
intelligent navigation systems, supported by an extensive bibliography and the author’s
publications.

FPYNAT.7 HAYYHA MNMYBJ/IMKAUNA B NSOAHNA, KONTO CA PEQEPUPAHU U
NMHOEKCUPAHW B CBETOBHOWU3BECTHW BA3W OT AAHHW C HAYYHA
NH®OPMALNA

7.1 lvanov, R., Velkova, V. (2022). Delivering Personalized Content to Open-air Museum
Visitors Using Geofencing. Digital Presentation and Preservation of Cultural and
Scientific Heritage, 12, 141-150, ISSN 1314-4006, DOI: 10.55630/dipp.2022.12.11
(Scopus, WoS)

Pe3loMe: B mo3u goknaag ce npegcmaBam apxumekmypama u peaanusayuama Ha
ycayea, koaAmo npegocmaBsa nepcoHaAu3upaHo cbgbp)kaHue Ha hocemumeAaume Ha
My3eu Ha omkpumo. Ycayzama u3noa3Ba push uzBecmusa 3a gocmaBka Ha moBa




cbgbpikaHue. M3Becmuama Mo2zam ga ce uznpaw,am go Bcuvku hocemumeau uAu ga
6bgam nepcoHaAu3upaHu — go 2pyna nocemumeau uau go koHkpemeH nocemumean.
Ycayeama cegMeHmMuUpa hocemumeAaume Ha My3ed chopeg MecmonoAoXKeHUEMO UM U
npoduna um, kolumo ce uzezparkga guHamuuHo BB BpeMemo. 3a 2eo
npocmpaHcmBeHama ceaMeHmMauua Ha nocemumeAume ce u3noA3Ba 2eo ozpaxkgaHe
— Bceku nocemumen ce npucBosaBa kbM ceameHm, koimo cbomBemcmBa Ha
koHkpemHa 2eoepadcka obaacm —yacm om omkpumo npocmpaHcmBo uAu
ekcno3uuusa. Yecayeama no3BoadaBa nokaanu3upaHe Ha nocemumeAaume Nno mexHume
GPS koopguHamu uAu 4pe3 u3zduucaaBaHe Ha pa3cmosaHuemo uM om Bluetooth Low
Energy (BLE) maauu. l'eo oezparkgeHuama ce onucBam kamo MHO20b2bAHUUU UAU
kpbeaoBe. l[eonpocmpaHcmBeHama ceaMeHmMauua ce peaausupa upe3 NoSQL 6a3a
gaHHu MongoDB, koamo pa3nonaza c BepageHu Bb3MokHocmu 3a paboma c 2eo
npocmpaHcmBeHu 3aaBku. B 3aBucuMocm om npoduna, Bceku nocemumen nonaga B
eguH uau HAakoako ceameHma: npodecuoHaneH uzcaegoBamen, HenpodecuoHaAeH
u3zcaegoBamen, mbpcew, BgbxHoBeHUE, CAydYaeH nocemumeA U nocemumeAnu ¢
yBpexkgaHus. 3a Bceku nocemumen ce npegocmaBa nepcoHaAu3upaHo cbgbpykaHue, B
3aBucuMocm om ceaMeHmMume, kbM koumo e npuducaeH. NpoBegeHu U aHaAu3upaHu
ca Heobxogumume ekcnepuMeHmu, 3a ga ce goka>ke npuno’kuMocmma Ha ycAyzama 3a
npegocmaBsaHe Ha nepcoHaAu3upaHo cbgbpkaHue B peanHo BpeMe.

Abstract: This paper presents the architecture and implementation of a service that
delivers personalized content to open-air museum visitors. The service uses push
notifications to deliver this content. Notifications can be delivered to all visitors or
personalized - to a group of visitors or to a specific visitor. The service segments museum
visitors according to their location and their pro-file, which is built dynamically over time.
For the geospatial segmentation of visitors, geofencing is used - each visitor is assigned
to a segment that corresponds to a specific geographic area - part of an open space or
exhibit. The service allows visitors to localize by their GPS coordinates or by estimating
their distance from Bluetooth Low Energy (BLE) beacons. The geofences are described as
polygons or circles. Geospatial segmentation is implemented using a NoSQL database
MongoDB, which has built-in capabilities for working with geospatial queries. Depending
on the profile, each visitor falls into one or several segments: professional researcher,
non-professional researcher, inspiration seeker, casual visitor, and visitors with
disabilities. For each visitor, personalized content is delivered, depending on the
segments to which the visitor is assigned. The necessary experiments have been
conducted and analyzed to prove the applicability of the service for real-time delivery of
personalized content.

7.2 lvanov, R., Velkova, V. (2023). Tangible and personalized smart museum
application. Digital Presentation and Preservation of Cultural and Scientific Heritage, 13,
97-106, ISSN 1314-4006, DOI: 10.55630/dipp.2023.13.9 (Scopus, WoS)

Pe3lome: B mo3u goknag ce npegcmaBa apxumekmypama Ha yeb npuaoxkeHue,
npegHa3Ha4yeHo 3a npegocmaBaHe Ha nepcoHaAu3upaHo cbgbp)kaHue Ha




nocemumeAume Ha My3eu kakmo B 3akpumu, maka u 8 omkpumu npocmpaHcmBa.
MpunoXkeHuemo u3znon3Ba oce3aeM uHmMepdodelic 3a nonyyaBaHe Ha uHdopMauua 3a
ekcnoHamume B My3ea. 3a ma3u uen Bceku ekcnoHam mModke ga 6bge cBbp3aH ¢ NFC
emukem, Bluetooth Low Energy (BLE) maak uau 2eo 30Ha B My3eu Ha omkpumao.
Ycayeama aBmoMamu4Ho npoduaupa cBoume hompebumenu Bb3 ocHoBa Ha
cmamucmuyecku gaHHU 3a npegnoyumaHus mun ekcnoHamu, MeguliHu dopMamu u
BpeMmemo, npekapaHo B pa3zaaexkgaHe Ha Bceku ekecnoHam. Nocemumeaume Moz2am ga
noaydam >kenaHama uHpopmMauusa 3a gageH ekcnoHam, gopu koezamo npuaoXkeHuemo
He pabomu. 3a ma3u ueA ce uznoa3Bam push uzBecmus. NpoBegeHu ca
HeobxoguMume ekcnepuMeHmMu, 3a ga ce gokayke npuao>kumocmma Ha ycAyzama 3a
npegocmaBaHe Ha nepcoHaAu3upaHo cbgbpkaHue B peanHo BpeMme.

Abstract: This paper presents the architecture of a Web app designed to deliver
personalized content to museum visitors both indoors and outdoors. The app uses a
tangible type of interface to obtain information about the museum's exhibits. For this
purpose, each exhibit can be associated with an NFC tag, a Bluetooth Low Energy (BLE)
beacon or a geofence in open-air museums. The service automatically profiles its users
based on statistics about the preferred type of exhibits, media formats and time spent
viewing each exhibit. Visitors can get the information they want about an exhibit even
when the app is not running. Push notifications are used for this purpose. The necessary
experiments have been conducted to prove the applicability of the service for real-time
delivery of personalized content.

7.3 lvanov, R., Velkova, V. (2024). Enhancing Museum Experiences: A Multi-Institution
Mobile Multimedia Delivery System Using BLE Beacons. Digital Presentation and
Preservation of Cultural and Scientific Heritage, 14, 188-199, ISSN 1314-4006, DOI:
10.55630/dipp.2024.14.17 (Scopus, WoS)

Pe3loMe: B mo3u goknaag ce npegcmalBsa peweHue, u3noA3Bauw,o mexHoAo2uAmMa 3a
Bluetooth Low Energy (BLE) maauu, c uen nogobpsaBaHe Ha npexkuBaBaHemo Ha
nocemumeaAume B8 My3eume, kakmo Ha 3akpumo, maka u Ha omkpumo.
OpeaHu3zauuume, koumo uznoa3Bam pa3pabomeHama MobuAHa yCcAyea, Mo2am ga
cBbp3Bam mekcmoBo, uzobpazumenHo, Bugeo u ayguo cbgbprkaHue ¢ koHkpemHu
ekcnoHamu, kamo no mo3u Ha4YuH ocuaypsaBam guHaMu4Ho U yBaekameaHo
npeXkuBaBaHe 3a nocemumeaume. To3u uHoBamuBeH nogxog pa3wupaBa
npuaoXkuMocmma Ha peweHuemo 3a wupok kpba om op2aHu3auuu, a He caMo 3a
My3ellHama cpega.

Abstract: This paper presents a solution using Bluetooth Low Energy (BLE) beacon
technology to enhance visitor experiences in museums, both indoors and outdoors.
Organizations using the developed mobile service can associate text, images, video, and
audio content with specific exhibits, providing a dynamic and engaging encounter for
visitors. This innovative approach extends applicability to a wide range of organizations,
not just museum environments.




I'7.4 lvanoy, R., Velkova, V. (2024, May). Microservice-Based Interface to ChatGPT. In
2024 IEEE International Conference on Automation, Quality and Testing, Robotics (AQTR)
(pp. 1-5). IEEE, Cluj-Napoca, ISBN 979-835036193-3, DOI:
10.1109/AQTR61889.2024.10554146 (Scopus)

Pe3loMe: B gHewHUA guaumanHo cBbp3aH cBam nosBama Ha guanozoBama
u3zkycmBeHa uHmeAuzeHmHocm, 6a3upaHa Ha 2eHepamuBHuU e3ukoBu MogeAu,
omb6easa3a Hayanomo Ha HoBa epa B B3aumogetcmBuemo mexkgy voBek u komnlombp.
Yam6omoBeme, uznoa3Bauwu me3u mexHoAO2UU, HaMupam Bce no-wupoko
npuAoXkeHue B pa3zAu4HU Hay4YHU U coyuanHu obaacmu. Te3u uHMeEAUZEHMHU
guanoezoBu azeHmu, 3agBu>kBaHu om Hanpegtbka B eeHepamuBHume e3ukoBu MogeAu,
npegAazam wupok cnekmbp om npuaodkeHus —om obcay>kBaHe Ha kaueHmu u
3gpaBeona3BaHe go pa3zpabomka Ha copmyep u obpazoBaHue. B ma3u cmamus ce
ob6cbykga pazpabomBaHemo Ha Mukpoycayeaa, koamo pabomu kamo uHmepodelc kbm
ChatGPT upe3 GPT API. Llenma e ga ce ynecHU UHMezpupaHemo Ha YambomoBe om
HoBo nokoAeHue B ycAyau ¢ pa3znpegeneHa apxumekmypa. Aocmbnbm go
MukpoycAayzama ce peaAu3upa upe3 6pokep Ha cbobuweHua Advanced Message
Queuing Protocol (AMQP). 3a npoBexkgaHemo Ha ekchepuMeHmume e pazpabomeHa
Mukpoycayea, koamo npegocmaBa REST unmepdodelic kbM npegnao>keHama Mukpoycayza
3a kaueHnmu, koumo He noggbp>kam npomokoa AMQP.

Abstract: In today’s digitally connected world, the emergence of conversational artificial
intelligence powered by generative language models has ushered in a new era of human-
computer interaction. Chatbots using these technologies are increasingly being used in a
variety of scientific as well as social domains. These intelligent conversational agents,
powered by advances in generative language models, offer a wide range of applications
from customer support and healthcare to software development and education. This
paper discusses the development of a microservice that works as an interface to
ChatGPT through the GPT API. The goal is to facilitate the integration of next generation
chatbots to distributed architecture services. Access to microservice is implemented
using an Advanced Message Queuing Protocol (AMQP) message broker. To conduct the
experiments, a microservice was developed that provides a REST interface to the
proposed microservice for clients that do not support the AMQP protocol.

7.5 lvanov, R., Yordanov, S., & Diney, D. (2022, October). Internet of Things-based
pregnancy tracking and monitoring service. In 2022 International Conference Automatics
and Informatics (ICAIl) (pp. 298-302). IEEE, ISBN: 978-166547625-6, DOI:
10.1109/ICAI55857.2022.9960012 (Scopus)

Pe3loMme: B ma3u cmamusa ce npegcmaBam apxumekmypama u peaAu3auusama Ha
ycAyea 3a npocaegABaHe u HabalogeHue Ha 6peMeHHocmma. OcHoBHama ueA Ha
ycAy2ama e ga aHaAau3upa noBegeHuemo Ha 6peMeHHUMe >keHu, 3a ga ce B3eMe
npoakmuBHo peweHue 3a yBegomaBaHe Ha MeguuyuHckuAa nepcoHaA npu omkpuBaHe Ha




cuMmnmomu, koumo npegcmaBaaBam puck 3a HopMaAHOMO npomuyaHe Ha
6peMeHHocmma. ToBa ce nocmuea upe3 (1) npegocmaBaHe Ha HeobxoguMama
uHdopmMauusa, cBbp3aHa c bpeMeHHOoCMmMa, 3a Bcaka om eecmayuoHHUME cegMuyu
(xpaHeHe, puzuyecka akmuBHocm, HopMaAHU u puckoBu cuMnmoMu, HeobxoguMu
ckpuHuHzoBu mecmoBe u gp.), (2) aHaAu3 Ha ¢u3zuveckama akmuBHocm Ha
6pemeHHUmMe >keHu, (3) ugmepBaHe U aHaAu3 Ha 0OCHOBHU BuoAo2u4HU hokazameau
upe3 6e3>kuuHa ceH30pHa MpeXka (nyac, HacumeHocm Ha kpbBma ¢ kucaopog,
meAecHa meMnepamypa, buonomeHuuaneH kaHaa 3a nonyyaBaHe Ha
enekmpokapguoepama (EKIN) u 6uouMnegaHceH kaHaA 3a uzMepBaHe Ha guwaHemo), u
(4) nonyyaBaHe Ha u3zBecmus 3a BaxkHu cbbumus, cBbp3aHu c BpeMeHHOCMMa;
HacpoueHu MeguuuHcku npeaaegu; puckoBu ¢pakmopu; u crobuweHua om akywep-
2uHekonoza, nog wulimo Hag3op e 6peMeHHama >keHa. Ycayeama uma pa3npegeneHa
apxumekmypa — uznoa3Ba MmHockecmBo Mukpoycayeu. KomyHukauyuama mexkgy
kaueHmu (MobuaHo npuno>keHue), 6e3>kuuHa ceH30pHa Mpexka u Mukpoycayau ce
ocbuwiecmBaBa upe3 6pokep Ha cbobweHuUs. Mukpoycayzume u3znoa3Bam cBou
co6cmBeHu 6a3u gaHHU MongoDB, xocmBaru B Azure knbcmep. lNpoBegeHu ca
ekcnepuMeHmu, 3a ga ce gokayke ocbuiecmBuMocmma Ha ycayzama Bbpxy
cuMyaupaHa 6e3pkuyHa ceH30pHa MpeXka.

Abstract: This paper presents the architecture and implementation of a service for
pregnancy tracking and monitoring. The main goal of the service is to analyze the
behavior of pregnant women to proactively decide to notify medical staff when
symptoms are detected that are risky for the normal pregnancy. This is achieved by (1)
providing the necessary pregnancy-related information for each of the gestational weeks
(nutrition, physical activity, normal and risk symptoms, necessary screening tests, etc.),
(2) analysis of physical activity of pregnant women, (3) measurement and analysis of
basic biological indicators using a wireless sensor network (pulse oximeter, human body
temperature, biopotential channel to obtain electrocardiogram (ECG) and bioimpedance
channel to measure respiration), and (4) receiving push notifications about important
events related to the pregnancy; scheduled medical examinations; risk factors; and
messages from the obstetrician under whose supervision the pregnant woman is. The
service has a distributed architecture - it uses multiple microservices. The
communication between clients (mobile app), wireless sensor network and
microservices is realized through a message broker. Microservices use its own MongoDB
databases hosted in the Azure cluster. Experiments were conducted to prove the
feasibility of the service on simulated wireless sensor network.

7.6 Velkova, V., Ivanov, R. (2023, October). Mobile application for creating and exporting
geofences. In 2023 International Conference Automatics and Informatics (ICAl) (pp. 221-
224). |[EEE, ISBN 979-835031291-1, DOI: 10.1109/ICAI58806.2023.10339052 (Scopus)

Pe3loMe: B mo3u gokaag ce pazanexkgam npoekmupaHemo u mecmBaHemo Ha
MOBUAHO npunoXkeHue 3a uHmepakmuBHo cb3gaBaHe Ha 2eo030HU hog dopMama Ha
noAuz2oHu. lNMpuaodkeHuemo no3BoaaBa Bu3zyaAuzupaHe Ha MecmonoAoXkeHUEemMoO Ha




nompebumensa Bbpxy GPS kapmu, BbBexkgaHe Ha moykume Ha noAu2oHa, uznoA3BaHu
3a ovyepmaBaHe Ha Bcaka eeo3oHa, kakmo u ekcnopmupaHe no Beako Bpeme Ha Beue
cb3gageHume 2e030HU B 6a3a gaHHU MongoDB B1B ¢opmam GeolJSON.
Bubauomekama Mapbox GL-JS ce ugnona3Ba 3a Bu3zyaau3zupaHe Ha GPS kapmu ¢
MecmohoAoXkeHuemo Ha hompebumens, kakmo u 3a BvBexkgaHe, pegakmupaHe u
uzmpuBaHe Ha 2e030HU. Ype3 uznon3zBaHe Ha Bb3MokHOCMUMeE 3a 2e0
npocmpaHcmBeHu 3aaBku Ha MongoDB Mozam ga ce pa3zpabomBam ycayeu, Huamo
nozuka uzuckBa npoBepka 3a npubaurkaBaHe kbM 2e030Ha, BAu3aHe uAu HanyckaHe Ha
2eo030Ha. NMpuno>keHuemo ce uznoa3Ba 3a u3zzpakgaHe Ha 6a3a gaHHU C 2e030HU,
koumo onucBam koHmypume Ha ucmopudecku 3abenexkumeaHocmu, koumo He ca
Bugumu Ha GPS kapmu, mbU kamo e 3ana3zeHa caMmo yacm om ocHoBume Ha
cepagume.

Abstract: This paper discusses the design and testing of a mobile application for the
interactive creation of geofences in the form of polygons. The application allows the
visualization of the user's position on GPS maps, the input of the polygon points used to
describe each geofence, and the export at any time of the already created geofences to a
MongoDB database in GeoJSON format. The Mapbox GL-JS library is used to visualize
GPS maps with the user's position, as well as to enter, edit and delete geofences. By
leveraging MongoDB's geospatial query capabilities, services can be developed whose
logic requires checking for approaching a geofence, entering or leaving in/out of a
geofence. The application is used by the authors of the paper to build a database of
geofences that describe the contours of historic landmarks that are not visible on GPS
street maps because only a portion of the building foundations have been preserved.

FPYMAT.8 HAYUYHU NYBNNKALUNWN B HEPEQEPUPAHW CITMCAHUNA C
HAYYHO PELUEH3WPAHE N1 B PEOAKTUPAHW KOJIEKTUBHW TOMOBE

8.1 Ivanov, R. (2002). Mobile and Remote Technological Processes Control and
Monitoring, International Conference on Computer Systems and Technologies
CompSysTech ‘2002, pp. I.7-1 - 1.7-6, ACM, ISBN 954-9641-28-7

Pe3lomMe: Aoknagbm npegcmaBa MimepHem MNpozpamupyeM Konmpoanep (IPC) 3a
MOBUAHO U guCmaHUUOHHO ynpaBaeHue u HabAkogeHue Ha MexXHOAO2UYHU hpouecu,
6a3upaH Ha BECK's SC12 System on Chip. Kohmpoaepbm uHmeepupa HTTP, FTP, Telnet
u UDP cbpBbpu, nbAeH TCP/IP cmek u pa3zauyHu komyHukauuoHHU uHmepdgdedcu
(RS232, RS485, 12C), koemo 20 npaBu yHuBepcanHa nnAamdopMa 3a uHgycmpuaaHa
aBmomamu3gauuda. Aocmbnbm go cucmemama e Bb3moxkeH ype3 cmaHgapmeH yeb
6pay3bp (HTTP kaueHm), WAP 6pay3bp om mobuaeH menedoH uau PDA, kakmo u upe3
Telnet 3a agMmuHucmpamuBHu yeau. Codmyepbdm e opzaHu3upaH B mogyau — User
Manager, Security Manager, Status Manager, Control Manager u SMS Manager -
ocugypaBawu ynpaBaeHue Ha nompebumeau, cugypHocm, HabalogeHue Ha cmamyca u
aBmomamuyHu SMS u3zBecmusa npu kpumuyHu cvbumusa. Beceku IPC modke ga
ynpaBasaBa go 15 npozpamupyemu noezuvecku konmponepa (PLC), a Hakonako IPC




ycmpolucmBa Mmo2am ga ce cBbprkam B Mpexka 3a paznpegeneHo ynpaBaeHue.
CucmemMama e mecmBaHa ychewHo B peanHa cpega B TexHu4yecku yHuBepcumem —
labpoBo c koHMpoAepu 3a meMnepamypa, BaaxkHocm u yudppoBu BxogoBe/u3xogu.
OcHoBHumMe npeguMmcmBa ca ebBkaBocm, MogyaHa cmpykmypa, oHAaUH o6HoBABaHe
Ha codmyepa u aBmoMamuyHO pecmapmupaHe npu gpewka UAU HeOMopu3upaH
gocmdbn, hpu ampakmuBHo cbomHoweHue pyHkuuoHaAHOCM/ugHa.

Abstract: This paper presents an Internet Programmable Controller (IPC) for mobile and
remote control and monitoring of industrial processes, based on BECK's SC12 System on
Chip. The controller integrates HTTP, FTP, Telnet, and UDP servers, a full TCP/IP stack,
and various communication interfaces (RS232, RS485, [12C), making it a universal
platform for industrial automation. Access to the system is possible via a standard web
browser (HTTP client), a WAP browser on a mobile phone or PDA, as well as via Telnet for
administrative purposes. The software is organized into modules-User Manager, Security
Manager, Status Manager, Control Manager, and SMS Manager-providing user
management, security, status monitoring, and automatic SMS notifications for critical
events. Each IPC can control up to 15 programmable logic controllers (PLCs), and
multiple IPC devices can be networked for distributed control. The system has been
successfully tested in a real-world environment at the Technical University of Gabrovo
with controllers for temperature, humidity, and digital inputs/outputs. The main
advantages are flexibility, a modular structure, online software updates, and automatic
restart in case of an error or unauthorized access, all at an attractive price-to-
performance ratio.

8.2 Ilvanov, R. (2003, June). Automatic GPS-based vehicle tracking and localization
information system. In Proceedings of the 4th international conference on Computer
systems and technologies: e-Learning, pp. 42-47, ACM. ISBN 954-9641-33-3

Pe3lome: Aoknagbm npegcmaBa aBmomamuyHa GPS-6a3upaHa cucmeMa 3a
npocAegaBaHe u Aokaauzauua Ha npeBo3HuU cpegecmBa. CucmeMama uHmezpupa GPS
npuemMHuk (JP Falcom), GSM mogemMm, Ethernet koHmponaep u 2anacoBB cuHmezamop,
6a3upaHu Ha SC12 MmukpokoHmpoaep, ocuzypaBaitku MOBUAHO U gUCMAaHUUOHHO
ynpaBaeHue u HabalogeHue Ha npeBo3HuU cpegcmBa. ThacoBuam cuHme3zamop
u3znoa3Ba anzopumbM CELP 3a komnpecus Ha gymu u u3pa3u Ha 6bazapcku, aHeaulicku
u dpeHcku, npegHa3Ha4eH 3a pexkuM "uHdopMauua 3a nbmHuyume". Cucmemama
noggbpyka 12C uHmepdetc 3a cBbpi3BaHe ¢ knaBuamypa u LCD guchaeu, kakmo u
compact Flash namem (32MB) 3a cbxpaHeHuUe Ha MapwpymHa uHdopMauusa u ucmopus
Ha gBuxkeHuemo go eguH Meceu,. KomyHukauusama BkatouBa HTTP u WAP kaueHmu, SMS
komaHgu u npomokoa NMEA 3a npegaBaHe Ha GPS gaHHu. lNpegBugeHu ca ¢yHkuuu 3a
aBapuliHo u3BecmaBaHe, gucmaHyuoHHa guagHocmuka u oHAalH o6HoBABaHe Ha
codmyepa ype3 FTP. Cucmemama e mecmBaHa ycheuwHo u geMoHcmpupa Bucoka
HageXkgHocm npu npocaegaBaHe Ha no3uuuda, ckopocm u Mapwpym Ha npeBo3HOmMo
cpegcmBo B peanHo Bpeme.




Abstract: This paper presents an automatic GPS-based system for tracking and locating
vehicles. The system integrates a GPS receiver (JP Falcom), a GSM modem, an Ethernet
controller, and a speech synthesizer, all based on an SC12 microcontroller, enabling
mobile and remote control and monitoring of vehicles. The voice synthesizer uses a
CELP algorithm for compressing words and phrases in Bulgarian, English, and French,
designed for "passenger information" mode. The system supports an I12C interface for
connecting to a keyboard and LCD display, as well as Compact Flash memory (32MB) for
storing route information and travel history for up to one month. Communication
includes HTTP and WAP clients, SMS commands, and the NMEA protocol for transmitting
GPS data. Features include emergency notification, remote diagnostics, and online
software updates via FTP. The system has been successfully tested and demonstrates
high reliability in tracking the vehicle’s position, speed, and route in real time.

8.3 Ilvanov, R. (2004). Automatic Billing System for Cisco Analog Telephone Adapter ATA
186/188, IEEE-TTTC International Conference on Automation, Quality and Testing,
Robotics, Cluj-Napoca, Romania Vol. Il, pp. 215-220, IEEE, ISBN 2-9517408-6-7

Pe3loMe: Aoknagbm npegcmaBa aBmomMamuyHa cucmeMa 3a makcyBaHe Ha VolP
pa3zoBopu 3a Cisco aHanozoBu meaedoHHU aganmopu ATA 186/188. CucmemMmama e
6a3upaHa Ha Beck's SC12 System on Chip u moXke ga o6cay>kBa egHoBpeMeHHO go 5
ycmpouicmBa Cisco ATA, koemo o3HauaBa go 10 aHanoz2o0Bu meaedOHHU AUHUU.
MN3noa3Ba ce UDP knueHmbm Ha Cisco ATA 3a noaydaBaHe B peanHo BpeMe Ha
uHdopMauua 3a cugHaAuzayusama u obpabomkama Ha noBukBaHuama, koamo ce
aHaAu3upa om MHo203agadHa onepayuoHHa cucmema B peanHo Bpeme. Coomyepbm e
opzaHu3upaH B mogyau: INIT, UDPSERVER, LCDCONTROL, OPNA, HISTORY, PRINT,
REPORT, UPGRADE u SECURITY. Bceku Mmogyn omeoBapsa 3a koHkpemHa ¢yHkuusa Ha
cucmemama. Cmamycbm Ha Becaka menedoHHa AUHUA ce onucBa Ype3 MogeA Cbe
wecm cbecmoaHua. KanueHmume Budkgam uHdopmMauus 3a pazzoBopa Ha LCD gucnael
B peanHo Bpeme. Cucmemama noggbprka MHOXkecmBo ueHoBu cxeMu, oHAaUH aHaAu3
Ha menedoHHU HOMepa upe3 bazama gaHHu ITU-T E.164 ¢ okonao 500 000 3anuca,
nedyam Ha ¢uckanHu gokymeHnmu u WEB omuemu. NpegBugeHu ca u ¢yHkuyuu 3a
gucmaHuuoHHa akmyaau3auus Ha copmyepa u noBuweHa cuaypHocm 4pe3
oz2paHu4eH gocmbh go cucmeMHume cbpBbpu.

Abstract: This paper presents an automated billing system for VoIP calls designed for
Cisco ATA 186/188 analog telephone adapters. The system is based on Beck's SC12
System on Chip and can simultaneously support up to 5 Cisco ATA devices, which
translate to up to 10 analog telephone lines. Cisco ATA’s UDP client is used to receive
real-time information on signaling and call processing, which is analyzed by a real-time
multitasking operating system. The software is organized into modules: INIT,
UDPSERVER, LCDCONTROL, OPNA, HISTORY, PRINT, REPORT, UPGRADE, and
SECURITY. Each module is responsible for a specific system function. The status of each
telephone line is described using a six-state model. Customers view call information on
an LCD display in real time. The system supports multiple pricing schemes, online




analysis of phone numbers via the ITU-T E.164 database with approximately 500,000
entries, printing of fiscal documents, and web reports. Features for remote software
updates and enhanced security through restricted access to system servers are also
provided.

8.4 lvanov, R. (2007). Algorithm for color recognition, adapted for platforms with limited
resources, Journal of the Technical University - Gabrovo, Vol. 34, pp. 84-87, ISSN 1310-
6686

Pe3lome: Aoknagbm npegcmaBa anzopumbM 3a pa3zno3HaBaHe Ha uBemoBe,
aganmupaH 3a nAam@opMuU C 02paHUYeHU Uu34ucCAUMeAHU pecypcu. Llenma e
cb3gaBaHe Ha Java npunoxkeHue (J2ME) 3a Mo6uAHU mepMuHaAu ¢ BzpageHa domo-
kamepa, koemo ga nognomaza xopa cbC 3pumeAHuU yBpexkgaHua ype3 aanacoBo
cbobw,aBaHe Ha pagno3Hamusa uBam. ArxzopumbMbm u3noa3Ba moguduuupaH HSI
uBemoBu MogeA c mpu napamMembpa (UHMeH3uUMem, HacumeHocm u HloaHc) u
koM6uHupa pazMumu npaBuaa 3a uBemoBo ceameHmupaHe ¢ geBem uszkycmBeHu
HeBpoHHU Mpexku om mun 3-cAoeH nepuenmpoH 3a duHanHa knacudukauyus.
Pa3no3HaBam ce 10 uBemoBu knaaca c o6uwio 113 HloaHca, kamo aganmuBHu kopekuuu
Ha uHMeH3umema koMneHcupam pa3AudHume ycaoBua Ha ocBemaeHue. TecmBaHemo
Ha MobuneH mepMuHan Nokia 6630 noka3Ba 93% moyHocm npu 100 mecmoBu kagbpa
B pazAuyHU ycaoBus - 3amBopeHo u omkpumo hpocmpaHcmBo, pa3AudHU U3MOYHUUU
Ha cBemauHa. OcHoBHOMoO npeguMcmBo Ha npegaoxkeHus nogxog e pabomama B
peanHo BpeMe npu Hucka uzducAaumenHa cAockHocm, koemo 20 npaBu npuAo>kuM Ha
gocmbnHU MO6uAHU ycmpoUlcmBa ¢ JVM, 3a pa3zauka om cbwecmByBawume
cheyuaau3upaHu u ckbnu cucmemu B ma3u obaacm.

Abstract: The paper presents a color recognition algorithm adapted for platforms with
limited computational resources. The goal is to create a Java application (J2ME) for
mobile devices with built-in cameras that assist people with visual impairments by
verbally announcing the recognized color. The algorithm uses a modified HSI color model
with three parameters (luminance, saturation, and hue) and combines fuzzy rules for
color segmentation with nine 3-layer perceptron artificial neural networks for final
classification. Ten color classes with a total of 113 hues are recognized, with adaptive
intensity corrections compensating for varying lighting conditions. Testing on a Nokia
6630 mobile device shows 93% accuracy across 100 test frames under various
conditions—indoor and outdoor environments, and different light sources. The main
advantage of the proposed approach is real-time operation with low computational
complexity, making it applicable to affordable mobile devices with a JVM, unlike existing
specialized and expensive systems in this field.

8.5 Ivanov, R. (2008). An application for image database development for mobile face
detection and recognition systems, Int. Conf. Computer Science ‘2008, part I, pp. 264-
269, Greece, ISBN 978-954-580-254-6




Pe3lome: Aoknagbm npegcmaBa kaueHm-cbpBbp npuaodkeHue 3a oHAaUH u3epaykgaHe
Ha 6a3a gaHHuU c u3obparkeHus 3a obyueHue u mecmBaHe Ha cucmemu 3a
gemekmupaHe u pazno3HaBaHe Ha Auua om MoBuAHU mepMuHaAu. OcHOBHuUAM
npobaeMm, kolimo ce agpecupa, € Auncama Ha gocmambyHO 0ByyumeAeH u mecmoRB
Mamepuaa, 3acCHem cheyuanHo om kamMepume Ha Mo6uAHU ycmpoUlcmBa.
MpunoxkeHuemo ce cbcmou om gBa Mmogyaa — MobuaeH kanuenm (MIDC-C), peanu3upaH
kamo Java MIDlet ¢ J2ME mexHoAoz2us, u cbpBbpHa cmpaHa (MIDC-S), 6a3upaHa Ha
Apache Tomcat u MySQL. KnueHmbm ocuaypaBa npozpameH gocmbn go kamMmepama,
bydepupaHe Ha uzobpakeHuama u kauBaHemo uM kbm cbpBbpa upe3 HTTP npomokon,
kamo Bcako uzobparkeHue ce kogupa c napamMempu 3a ocBemaeHue, 6pou Auua,
opueHmMayua u Haau4vue Ha cmywaBauwu dakmopu. KomyHukauyusma mexkgy knueHm u
cbpBbp e 6a3upaHa Ha XML ¢popmam, koemo 2apaHnmupa nnAam@opmMeHa
He3aBucumocm u npeu3non3Baemocm Ha koga. TecmBaHemo ¢ Nokia 6630 u Nokia N95
noka3sBa, ue npu UMTS Bpb3ka Bpememo 3a kauBaHe Ha u3zobparkeHue e okono 5
cekyHgu, koemo e 1.7 nbmu no-6bp30 om GPRS. OcHoBHuUmMe npeguMcmBa Ha
cucmemama ca nbAHa MobuAHOCM, HeozpaHu4yeH 6pol kaueHmu u aBmoMamuyHo
oHAaUH o6HoBaABaHe Ha 6a3ama gaHHU 6e3 HaMeca Ha agMuUHUCMpamonp.

Abstract: This paper presents a client-server application for the online creation of an
image database for training and testing facial detection and recognition systems on
mobile devices. The main problem addressed is the lack of sufficient training and test
data captured specifically by mobile device cameras. The application consists of two
modules—a mobile client (MIDC-C), implemented as a Java MIDlet using J2ME
technology, and a server-side component (MIDC-S), based on Apache Tomcat and
MySQL. The client provides programmatic access to the camera, image buffering, and
uploading to the server via the HTTP protocol, with each image encoded with parameters
for lighting, number of faces, orientation, and the presence of distractions.
Communication between the client and server is based on the XML format, which
ensures platform independence and code reusability. Testing with the Nokia 6630 and
Nokia N95 shows that over a UMTS connection, the image upload time is approximately 5
seconds, which is 1.7 times faster than GPRS. The main advantages of the system are full
mobility, an unlimited number of clients, and automatic online database updates
without administrator intervention.

8.6 lvanov, R. (2008, October). Mobile GPS Navigation Application, Adapted for Visually
Impaired People. In Proceeding of International Conference Automatics and Informatics,
Vol. 8, pp. 6-10, ISBN 1313-1850.

Pe3lome: Cmamuama npegcmaBa Java MmobunaHo npuaodkeHue 3a GPS HaBuezauus Ha
omkpumo, aganmupaHo 3a xopa cbC 3pumenHu yBperkgaHusa. 3a pa3zauka om
cbwecmByBawume peweHus, 6a3upaHu Ha C++ 3a Symbian uau Windows Mobile,
npegaoXkeHomo npuno>keHue u3znon3Ba J2ME mexHonozusa, koemo no3BoaaBa
UHCMaAupaHemo My Ha gocmbnHU MOBUAHU meAedOHU OmM cpegHUA ueHOBU cegameHmM
¢ BepageHa Java BupmyanHa mawuHa. CucmeMama uMa mpucaoliHa knueHm-cbpBbp




apxumekmypa, kamo Bpb3kama ¢ WEB cvpBbpa He e 3agbrkumenHa (npuaoXkeHUuemo
Modke ga pabomu HanbAHO aBmoHoOMHO). GPS gaHHume ce noaydyaBam upe3 Bluetooth
om BbHweH npueMHuk uau om BepageHus B menedpoHa GPS, kamo ce o6pabomBam
NMEA-0183 cbvobuweHus. NMpuao>keHuemo noggbpka enacoBu MeHloma Ha 6ba2apcku,
2nacoBa HaBuzauua no Mapuwpym, 3anucBaHe Ha 2anacoBu Mapkepu 3a opueHmupu u
nAaHUpaHe Ha Mapwpym no mpu HayuHa: aBmomMamuyHo, pb4yHO ¢ GPS kapma u pbyHO
6e3 kapma. B SOS pe>kum npu onacHocm uau uzzybeH Mmapwpym ce uznpaw,a SMS uau
MMS ¢ MecmonoaokeHuemo Ha nompebumeasa. Pa3gMepbm Ha npuAoXkeHuemo e caMo
164KB, a makcumanHomo nompebaeHue Ha namem e 403KB, koemo 20 npaBu
npuno>kumo Ha wupok kpbe ycmpolticmBa. TecmBaHemo noka3Ba cmabuaHa paboma
6e3 6nokupaHe Ha uHmepdodelica npu pazAauyHU ycaoBua Ha HaBuzauus.

Abstract: This paper presents a Java mobile application for outdoor GPS navigation,
adapted for people with visual impairments. Unlike existing solutions based on C++ for
Symbian or Windows Mobile, the proposed application uses J2ME technology, which
allows it to be installed on affordable mid-range mobile phones with a built-in Java
Virtual Machine. The system features a three-tier client-server architecture, and a
connection to the web server is not required (the application can operate completely
autonomously). GPS data is received via Bluetooth from an external receiver or from the
phone’s built-in GPS, processing NMEA-0183 messages. The application supports voice
menus in Bulgarian, voice-guided route navigation, recording of voice markers for
landmarks, and route planning in three ways: automatically, manually with a GPS map,
and manually without a map. In SOS mode, in case of danger or a lost route, an SMS or
MMS is sent with the user’s location. The app size is only 164KB, and the maximum
memory usage is 403KB, making it compatible with a wide range of devices. Testing
shows stable performance without interface crashes under various navigation
conditions.

8.7 lvanov, R., (2009). Algorithm for GPS Navigation, Adapted for Visually Impaired
People, Int. Conf. IASK E-Activity and Leading Technologies, pp. 58-62, Spain, ISBN
989958066X

Pe3loMe: Aoknagbm npegcmaBsa aneopumbM 3a enacoBa GPS HaBuzayua Ha omkpumo
Ha 6bA2apcku e3uk, aganmupaH 3a xopa cbC 3pumenHu yBpexkgaHusa. AAeopumbMbm €
peanu3upaH kamo yacm om J2ME Mo6uaHo npuaodkeHue u pabomu ¢ BbHWeH GPS
npueMHuk upe3 Bluetooth uau BzpageH GPS, kamo NMEA-0183 cbobweHusma ce
obpabomBam om kaac GPSProvider, a no3uuuama ce puampupa upe3 aganmuBeH
duambp Ha KaaMaH 3a HaManaBaHe Ha wyMa. HaBuzauuoHHUAM aA20puMbBM Ce
cbCcmou om mpu ocHoBHU Memoga: StartNavigation, Navigate u StopNavigation.
Mompebumeaume ce uHdopMupam eaacoBo 3a Heobxogumume kopekuyuu Ha
nocokama B epagycu, pa3zcmoaHuemo go caegBauw,ama modka u gocmuzaHemo Ha
kpatiHama uen. CucmemMama ce aganmupa guHamMuyHo kbM mekyw,ama moyHocm Ha
GPS npueMHuka upe3 napamemubpa hdop u noggbpxka paboma kakmo ¢ enekmpoHeH
koMnac, maka u 6e3 maksB. B SOS pe>kum ce ugnpauwa SMS uau MMS ¢




koopguHamume u 2nacoBo cbobweHUe Npu onacHOCM UAU u32ybeH Mapwpym.
MpunoxkeHuemo e mecmBaHo ycnewHo Ha Nokia N95 u moyke ga 6bge UHCMaAupaHo Ha
Bceku MmobuneH mepMuHana ¢ JVM, noggbpykaw, MIDP 2.0 u Heo6xogumMume Java API, 6e3
Hy>kga om ckbnu cMapm@®OHU UAU CheuuaAu3upaH xapgyep.

Abstract: The paper presents an algorithm for outdoor voice-guided GPS navigation in
Bulgarian, adapted for people with visual impairments. The algorithm is implemented as
part of a J2ME mobile application and works with an external GPS receiver via Bluetooth
or an embedded GPS, with NMEA-0183 messages processed by the GPSProvider class
and the position filtered through an adaptive Kalman filter to reduce noise. The
navigation algorithm consists of three main methods: StartNavigation, Navigate, and
StopNavigation. Users are notified via voice prompts of necessary course corrections in
degrees, the distance to the next waypoint, and the arrival at the destination. The system
dynamically adapts to the current accuracy of the GPS receiver via the HDOP parameter
and supports operation with or without an electronic compass. In SOS mode, an SMS or
MMS is sent with coordinates and a voice message in case of danger or a lost route. The
application has been successfully tested on the Nokia N95 and can be installed on any
mobile device with a JVM that supports MIDP 2.0 and the necessary Java APls, without
the need for expensive smartphones or specialized hardware.

8.8 lvanov, R., (2010). On-line GPS Track Simplification Algorithm for Mobile Platforms,
Journal Information Technologies and Control, No. 1, pp. 2-7, ISSN 1312-2622

Pe3lome: Cmamudama npegcmaBa anzopumbM 3a oHAaUH onpocmaBaHe Ha GPS
Mapuwpym, aganmupaH 3a MobuAHU NnAam$opMuU € ogpaHuYdeHu pecypcu. OcHOBHuUAM
npobaem, kolimo ce agpecupa, e HeobxoguMocmma om HaManABaHe Ha 6poA Ha
moukume, onucBawu GPS Mapuwpym, 6e3 3azyba Ha BackHa uHdopMauyusa, npu paboma
B peanHo Bpeme Ha Mo6uneH mepMuHaA. NpegaoXkeHUAM an2opumbM NpuHagaeXku kbm
knaca Ha gucmaHuyuoHHO-6a3upaHUMe anzopumMu, HO npa2bm 3a gobaBaHe Ha HOBa
mouka ce onpegensa aganmuBHo cnpAMo mekyw,ama modyHocm Ha GPS npueMHuka
(HDOP), ckopocmma Ha gBu>keHue u mpaekmopuama. PeweHuemo 3a gobaBsaHe Ha
HoBa mouka ce B3uma Bb3 ocHoBa Ha aHaAu3 Ha ho3uuuAama Ha hocAegHUMeE mpu
2eHepupaHu mouku ype3 anezopumbMa CheckPoints, kolimo u3uucasaBa babaa Mexkgy
nocaegoBamenHu omcedku. GPS no3uuuama ce duampupa upe3 aganmuBeH duambp
Ha KaamaH, koemo ocuzypsaBa gonbAHUMEAHO HaManABaHe Ha 6poa mouku ¢ go 15% B
newexogeH pexkuMm. TecmBaHemo ¢ Nokia 6630 u Nokia N95 noka3Ba cmeneH Ha
pegykuus om 3 go 15 nbmu B 3aBucumocm om gbAkuHama u Buga Ha Mapwpyma, npu
MakcuManHa epewka B no3uyuoHuUpaHemo okono 6-8 Mempa. Arn2opumbMbm e
peaAu3upaH kamo yacm om J2ME npuao>keHue 3a GPS HaBuzauusa u He u3zuckBa
HacmpoUka Ha napaMmempu om nompebumens.

Abstract: This article presents an algorithm for online GPS route simplification, adapted
for mobile platforms with limited resources. The main problem addressed is the need to
reduce the number of points describing a GPS route without losing important
information, while operating in real time on a mobile terminal. The proposed algorithm




belongs to the class of distance-based algorithms, but the threshold for adding a new
point is determined adaptively based on the current accuracy of the GPS receiver
(HDOP), the speed of movement, and the trajectory. The decision to add a new pointis
made based on an analysis of the positions of the last three points generated by the
CheckPoints algorithm, which calculates the angle between consecutive segments. The
GPS position is filtered using an adaptive Kalman filter, which provides an additional
reduction in the number of points by up to 15% in pedestrian mode. Testing with the
Nokia 6630 and Nokia N95 shows a reduction factor of 3 to 15 times depending on the
length and type of route, with a maximum positioning error of approximately 6-8 meters.
The algorithm is implemented as part of a J2ME application for GPS navigation and does
not require any parameter configuration by the user.

8.9 Ilvanov, R., (2011). A low-cost indoor navigation system for visually impaired and
blind. Journal Communication and Cognition, 44 (3), 30-38, Belgium, ISSN 0378-0880

Pe3lome: Cmamusama npegcmaBa eBmuHa cucmeMa 3a HaBuezauus B cepagu 3a xopa
CbC 3pumenHu yBpexkgaHus, 6a3upana Ha NFC-cbBMecmuMu MOBUAHU meAedOHU U
nacuBHu RFID mazoBe. OcHoBHUAmM npobaeM, agpecupaH om cucmemMama, e
HeBb3MOKHOCMMa Ha He3pAwUMe xopa ga ce opueHmupam caMocmoAamenHo B
Heno3Hamu cepagu, npu Bucoka ueHa Ha noBeyemo cbwecmByBawu peweHus.
Cucmemama u3znoa3Ba gBa Buga RFID mazoBe: HaBuzauuoHHU (navi tags), cbgbprkawu
uHdopMauusa 3a cmaume u Mapwpymume B WBXML popmam, u ayguo mazoBe 3a
a2nacoBu cvobuweHus B AMR ¢opmam, nocmaBeHu Bbpxy Bpamume Ha noMew,eHUama.
Mpuno>keHuemo IndoorNavi e peanuzupaHo kamo Java MIDlet u ocuzypsaBa enacoBa
HaBuzauusa Ha 6ba2apcku u aHzaulicku, aBmomamuuHo akmuBupaHe npu 3acudaHe Ha
mae u kewupaHe Ha gaHHUMe 3a no-6bp3a paboma. HaBuzauuoHHUMe uHcmpykuyuu
ce 3agaBam upe3 npocm koMaHgeH e3uk (Hanpeg, HaanaBo, HagACcHO, Ha3ag, cMbAbu),
uznbAHABaHU hocaegoBamenHo komaHga no komaHga. CucmeMama e mecmBaHa B
6oAHUYHa cpega ¢ 20 He3pAawu nompebumeau, kamo Bcuyvku ychewHo gocmuzam
ueneBama mouka npu cpegHo Bpeme om 140 cekyHgu. OcHoBHOmMoO npeguMcmBo Ha
peweHuemo e Huckama ueHa: nacuBHume RFID mazoBe cmpyBam 0.3-0.8 eBpo/6pol
U He ce Hy>kgaam om 3axpaHBaHe, a npuaoskeHuemo pabomu Ha gocmbnNHU MOBUAHU
meAedOoHU om cpegHuA ueHoBu ceameHm.

Abstract: This article presents a low-cost indoor navigation system for people with visual
impairments, based on NFC-enabled mobile phones and passive RFID tags. The main
problem addressed by the system is the inability of blind people to navigate unfamiliar
buildings on their own, given the high cost of most existing solutions. The system uses
two types of RFID tags: navigation tags (navi tags), containing information about rooms
and routes in WBXML format, and audio tags for voice messages in AMR format, placed
onroom doors. The IndoorNavi application is implemented as a Java MIDlet and provides
voice navigation in Bulgarian and English, automatic activation upon tag detection, and
data caching for faster performance. Navigation instructions are entered via a simple
command language (forward, left, right, back, stairs), executed sequentially, one




command at a time. The system was tested in a hospital setting with 20 visually impaired
users, all of whom successfully reached their destination in an average time of 140
seconds. The main advantage of the solution is its low cost: passive RFID tags cost €0.3-
0.8 each and require no power supply, and the app runs on affordable mid-range mobile
phones.

rg8.10 lvanov, R., (2022). Automatic Beacon Deployment for Indoor Localization, Journal
AUTOMATICA AND INFORMATICS, Vol. 1, pp. 23-31, ISSN 0861-7562

Pe3lome: Cmamuama npegcmaBa arnzopummu 3a aBmoMamu4yHO pa3noAazaHe Ha
paguomMaauu npu Anokaauzauua Ha 3akpumo. [Npegao>keHOMO peweHue agpecupa
cAokHama 3agava 3a onmuMaAHO ho3UUUOHUpPaHe Ha CeH30pHU Bb3au B cepagu,
kosmo obuyvaliHo ce u3BbpwBa pbuHO om ekchepmu. PazpabomeHu ca mpu
B3aumMocBbp3aHu arnzopumbMa: nbpBuam pa3gend koHmypume Ha cmaume u
kopugopume Ha HenpunokpuBaw,u ce npaBobabAHUUU Ype3 Xxew-6a3upaH Nogxog ¢
uz4vucaumenHa caokHocm O(1); Bmopusm aBmoMamuyHo paznoAaza Madayume B
noaydeHume npaBobabAHUUU, kamo u3zbupa mpubabAHaA UAU NnpaBobabAHA CXeMa Ha
pa3noAazaHe cnopeg napamMempu kamo MUuHUMaAHO u MakcuMaAHO pa3cmosiHuUe u
no3uuusa Ha BgabbHamume BbvpxoBe; mpemudam onmuMu3upa pa3znoaazaHemo, kamo
omuyuma cBbp3aHocmma Mexkgy koMnoHeHmMumMe Ha czpagama u npenamcm@Buama 3a
paguocuzHaAnume. Anzopummume ca mecmBaHu B cuMyaupaHa u peanHa cpega, kamo
cpaBHeHuemo ¢ ekchepmHo pa3noAazaHe noka3Ba, ye onmuMu3upaHuam BapuaHm c
21 maska nocmuea cpegHa epewka Ha Aokaau3auusa 0.55 M u cmaHgapmHo
omknaoHeHue 0.27 M. ToBa e cpaBHuUMo ¢ pesyaAmamume Ha ekchepma npu 24 maska.
OcHoBHUAamM Hegocmambk Ha anzopumbMa 3a pa3geAaHe e, ye pabomu camMo ¢
npaBoAuHelHu noauzoHu 6e3 gynku.

Abstract: This article presents algorithms for the automatic placement of radio beacons
for indoor localization. The proposed solution addresses the complex task of optimally
positioning sensor nodes within buildings, a task that is typically performed manually by
experts. Three interrelated algorithms have been developed: the first divides the
contours of rooms and corridors into non-overlapping rectangles using a hash-based
approach with computational complexity O(1); the second automatically places the
beacons within the resulting rectangles, selecting a triangular or rectangular placement
scheme based on parameters such as minimum and maximum distance and the
position of the concave vertices; the third optimizes the placement by taking into
account the connectivity between building components and obstacles to radio signhals.
The algorithms were tested in simulated and real-world environments, and a comparison
with expert placement shows that the optimized variant with 21 beacons achieves an
average localization error of 0.55 m and a standard deviation of 0.27 m. This is
comparable to the expert’s results with 24 beacons. The main drawback of the
partitioning algorithm is that it works only with straight-line polygons without holes.




8.11 lvanov, R., (2011). Matlab toolbox for raw GPS data processing and visualization,
CnucaHue ,,ABmomamuka u MHdopmamuka“, No.1, pp. 57-60, ISSN 0861-7562

Pe3lome: Cmamusama onucBa uHcmpyMmeHmapuyM 3a offline o6pabomka u
Busyanuzauyua Ha nbpBuyHuU GPS gaHHU B NMEA 0183 dopmam.
MHcmpyMeHmapuyMbm e npegHa3Ha4eH 3a 6bp30 pa3zpabomBaHe u
ekcnepuMeHmupaHe Ha anzopummu 3a Location Based Services (LBS) npuno>keHus.
BxogHume gaHHU ce noAay4aBam upe3 cneuyuanHo pa3zpabomeHo Java MOBUAHO
npuno>keHue (MIDlet), koemo npexBauwa u ekcnopmupa GPS gaHHU om npueMHuka.
Cucmemama npegnaza 6o2amu Bbv3MokHocmu 3a Bulyaauzauyusa kamo 6pol Bugumu
cameaumu, ckopocm u nocoka, mouHocm (HDOP, VDOP) u MameMamuuecku aHaau3,
BkalouumenHo puampupaHe c aganmuBeH duambp Ha KaaMaH, oueHka Ha HUBOmMoO Ha
wyMa upe3 pazMuma Aozuka, u pegyyupaHe Ha 6poa moyku no aneopummMmume
Douglas-Peucker u RSTS. lNpegBugeHu ca u dyHkuuu 3a onpegensaHe pexkuma Ha
npugBukBaHe, HaMupaHe Ha start/stop mouku, BbBe>kgaHe Ha emaAoHHa cAega U
cpaBHaBaHe Ha Mapwpymu 4pe3 RMS oueHka. OcHoBHUMe npeguMcmBa Ha
UHCMpyMeHmMapuyma ca nhAamdopMeHa HezaBucumocm, omBopeH kog, BuzyaneH
aHaAu3 Ha Bcuuku GPS gaHHU u wupoku MamemMamudecku Bb3mMoXkHOoCmMuU 3a
obpabomka.

Abstract: This article describes a toolkit for offline processing and visualization of raw
GPS datain NMEA 0183 format. The toolkit is designed for rapid development and
experimentation with algorithms for Location-Based Services (LBS) applications. The
input data is obtained via a specially developed Java mobile application (MIDlet) that
captures and exports GPS data from the receiver. The system offers extensive
visualization capabilities, such as the number of visible satellites, speed and direction,
accuracy (HDOP, VDOP), and mathematical analysis, including filtering with an adaptive
Kalman filter, noise level estimation via fuzzy logic, and point reduction using the
Douglas-Peucker and RSTS algorithms. Functions are also provided for determining the
mode of travel, finding start/stop points, entering a reference track, and comparing
routes using RMS estimation. The main advantages of the toolkit are platform
independence, open-source code, visual analysis of all GPS data, and extensive
mathematical processing capabilities.

8.12 UBaHoB, P., (2010). Cucmemu 3a HaBuezauuAa Ha 3akpumo, aganmupaHu 3a xopa
CbC 3pumenHu yBpexkgaHusa, CnucaHue ,MH>keHepHU Hayku”, No. 4, cmp. 5-16, ISSN
1312-5702

Pe3lome: B ma3u 0630p ce aHanu3upam cucmemMume 3a HaBuzauyus Ha 3akpumo,
aganmupaHu 3a xopa cbC 3pumenHu yBpexkgaHusa. MIHmeeapauuama Ha xopama ¢
yBpexkgaHusa B couuanHusa >kuBom e cepuo3eH npobaem kakmo B bbazapusa, maka u B
yy>kbuHa, kamo egHa om kalouoBume npeuku e cBobogHomo npugBurkBaHe u
opueHmauusa B 3akpumu npocmpaHcmBa. AAmepHamuBHO peweHue 6e3 npoMaAHa Ha




cpegama ca enekmpoHHume MobuaHU HaBuz2auyuoHHU cucmemu. CucmemMamu3upaHu
ca cbwecmByBawume nogxogu B HAkoako epynu: uHdpauepBeHu ceH3opu,
yampa3zBykoBu cucmeMu, paguodecmomHu mexHoaozauu (Bluetooth, Wi-Fi, UWB),
pa3no3HaBaHe Ha uzobparkeHusa u QR kogoBe, uHepuuanHa HaBuezauusa (dead-
reckoning) u RFID mapkepu. 3a Bcaka epyna ca onucaHu npeguMmcmBama u
Hegocmambuume. OcHoBHUAM u3Bog e, 4e kbM MOMeHMa Ha nyb6AaukyBaHemo HUMO
egHa cucmeMa He 2apaHmupa nbAHa cBo6oga Ha npugBuykBaHe Ha He3pAawumMme U He
omeoBapsa Ha puHaHcoBume uM Bb3mMoxkHocmu. NMNo-2oAaMa yacm om cucmemume ca 8
paHeH eman Ha pa3pabomka u ekcnepumeHmupaHe. QopmMyaupaHu ca ocHoBHUMe
uguckBaHusa, koumo mpabBa ga 6bgam u3znbAHEHU hpu pa3pabomBaHemo Ha makuBa
cucmemu, BkalouumenHo enacoBa o6pamHa Bpb3ka, npeyu3Hocm go 1-2 Mempa u
naamd@opmMeHa He3zaBucuMocm.

Abstract: This review analyzes indoor navigation systems adapted for people with visual
impairments. The integration of people with disabilities into social life is a serious
problem both in Bulgaria and abroad, with one of the key obstacles being the ability to
move freely and orient oneself in indoor spaces. An alternative solution that does not
require changes to the environment is electronic mobile navigation systems. Existing
approaches have been categorized into several groups: infrared sensors, ultrasonic
systems, radio frequency technologies (Bluetooth, Wi-Fi, UWB), image and QR code
recognition, inertial navigation (dead-reckoning), and RFID tags. The advantages and
disadvantages of each group are described. The main conclusion is that, as of the time of
publication, no system guarantees complete freedom of movement for the visually
impaired or is within their financial means. Most of the systems are in the early stages of
development and experimentation. The key requirements that must be met in the
development of such systems are outlined, including voice feedback, accuracy within 1-
2 meters, and platform independence.

8.13 lvanov, R., Momchedjikov, M. B. (2005). Mobile Learning and Testing with Java-
enabled Phones. ICEST 2005, Serbia and Montenegro, pp. 747-750, IEEE, ISBN 86-85195-
25-X

Pe3lome: Aoknagbm pa3zanexkga pazpabomBaHemo Ha cucmeMa 3a MoBuAHO obyueHue
u mecmBaHe 4ype3 Java-cbBMecmumu meaedoHu. N3xoxkgauku om dakma, ye noumu
Bcuuku cmygeHmu npumexkaBam MobuneH menedoH, aBmopume npegaazam nogxog
3a uHMeezpupaHe Ha MO6UAHU ycmpoucmBa B mpaguuyuoHHUA yyebeH npouec Ype3 m-
learning uHcmMpyMeHmu. CucmemMama u3noA3Ba mpucmeneHHa kanueHm-cbvpBbp
apxumekmypa ¢ Tomcat kamo ye6 cbpBbp u MySQL 6a3a gaHHu. KomyHukauuama ce
ocbwecmBaBa upe3z WAP/HTTP npomokoau u XML-6a3upaH ¢popMam Ha
cbobweHuama. MNMpunaoxkeHuemo e peaauzupaHo kamo J2ME midlet, noggbpxkau,
yemupu muna Bbnpocu: ¢ eguH uAu HAkoako BepHu omezoBopa, ¢ AuncBaw,a gyma u
kopekuus Ha epewku. OcBeH mecmBaHe, cucmeMama npegocmaBsa ¢yHkuyuu 3a
cmamucmuka, kaneHgap ¢ uznumu, mbpceHe Ha npenogaBameAu u uznpauw,aHe Ha
cbobuweHus. 3akaloueHuemo e, ue Bbnpeku oepaHuyeHuama Ha Java-meaepoHume e




HanbAHO Bb3MoXKHO ga ce cb3gagam ebekmuBHU UHCMpyMeHmMuU 3a uHmMepakmuBHO
obyueHue, a mexHonozuume TTS u push cbobuweHus pa3wupsaBam gocmbnHoCcMMa u
3a nompebumenu c yBpexkgaHus.

Abstract: The report examines the development of a mobile learning and testing system
using Java-compatible phones. Given that nearly all students own a mobile phone, the
authors propose an approach for integrating mobile devices into the traditional learning
process through m-learning tools. The system uses three-tier client-server architecture
with Tomcat as the web server and a MySQL database. Communication is carried out via
WAP/HTTP protocols and an XML-based message format. The application is
implemented as a J2ME midlet supporting four question types: single or multiple correct
answers, fill-in-the-blank, and error correction. In addition to testing, the system
provides features for statistics, an exam calendar, teacher search, and messaging. The
conclusion is that, despite the limitations of Java-enabled phones, it is entirely possible
to create effective tools for interactive learning, and TTS and push notification
technologies expand accessibility for users with disabilities.

8.14 Venkov. V., lvanov, R., (2017). The design and implementation of database for real-
time medication monitoring system, Journal Communication and Cognition, 50 (1-2)
Belgium, ISSN 0378-0880

Pe3lome: Cmamudama npegcmaBa npoekmupaHemo u uMNAeMeHmMuUpaHemo Ha yeb
yCAy2a 3a noghoMazaHe Ha hpoueca Ha npegnhucBaHe Ha MegukaMmeHmMu kamo yacm
om cucmeMa 3a MOHUMOopUH2 Ha MegukaMeHmMOo3HOMo AedeHue B peanHo Bpeme
(RTMM). MomuBauusama 3a uzcaegBaHemo npouzmuda om pakma, 4ye okono 20% om
eBponetyume u go 40% om amepukaHuume npueMam noHe eguH Henogxogauw,
MegukamMeHm, a epewkume npu npegnucBaHe ca cpeg Hal-4yecmume U onacHuU.
Cucmemama u3noa3Ba mpucmeneHHa apxumekmypa: MmobuaeH knuenm ¢ NFC mogya,
RESTful yeb ycayzu u NoSQL 6a3a gaHHuU (Google Datastore), pa3abpHama B obaauHama
uHdpacmpykmypa Ha Google App Engine. Pa3gpabomeHu ca gBe kalouoBu ycayau:
nbpBama npoBepaBa 3a HecbBMecmuMu AekapcmBa npu HOBo npegnucaHue u
u3zuckBa pbyuHO nomBbpXkgeHue om Aekapa npu koHdAukm, a Bmopama mbpcu
2eHepuYyHU 3aMecmumeAu Ha hpeghucaHua MegukaMeHm U cugHaAu3upa 3a HaAudHU
gonbABawu npenapamu. bazama gaHHuU e cmpykmypupaHa B nem MogyAa,
BkalouBawu uHPopMauusa 3a nauueHmu, Aekapu, Megukamenmu, ATC
knacudpukauyuoHHu kogoBe Ha MegukameHmume u Bbv3mMokHUMe B3aumogelcmBus
Mexkgy nekapcmBama. Cmpec mecmoBeme noka3Bam HyaeB 6poll 2pewku npu Bcuuku
cueHapuu, a BpeMmemo 3a omzaoBop Bapupa mexkgy 150 u 721 ms, koemo nomBbprkgaBa
HageXkgHocmma u npakmuuyeckama npuao’kumMocm Ha cucmeMama.

Abstract: This article presents the design and implementation of a web service to
support the medication prescribing process as part of a real-time medication monitoring
(RTMM) system. The motivation for the research stems from the fact that approximately
20% of Europeans and up to 40% of Americans take at least one inappropriate
medication, and prescribing errors are among the most common and dangerous. The




system uses a three-tier architecture: a mobile client with an NFC module, RESTful web
services, and a NoSQL database (Google Datastore), deployed on the Google App Engine
cloud infrastructure. Two key services have been developed: the first checks for
incompatible medications in a new prescription and requires manual confirmation from
the doctor in case of a conflict, while the second searches for generic substitutes for the
prescribed medication and alerts the user to available complementary medications. The
database is structured into five modules, including information on patients, doctors,
medications, ATC classification codes for medications, and possible drug interactions.
Stress tests show zero errors in all scenarios, and response times range from 150 to 721
ms, confirming the system’s reliability and practical applicability.

8.15 Velkova, V., & lvanoy, R. (2022). Microservice for creating geofences. In
International Scientific Conference UNITECH 2022, Techn. univ. of Gabrovo, vol. |, pp.
290-294, ISSN 1313-230X

Pe3lome: B mo3u goknag ce npegcmaBam apxumekmypama u peaauzayuama Ha
Mukpoycayea 3a cb3gaBaHe Ha 2e030HU U ekchopmupaHe Ha mexHume koopguHamu
B1B dopMmam GeoJSON. Ycayezama no3BoadaBa onucBaHe Ha 2e030HU NO MpPU HaYUHa:
(1) upe3 MHO20B2bAHUK; (2) Ypes kpbe ¢ gageH ueHmMBP U paguyc; u (3) upes kpbe,
kolmo e npubAau3zumenHo odepmaH om MHo20babAHUK. Ycayzama npegocmals
Bb3MoykHOCmM 3a nonbABaHe Ha 2e030HUME C 2eoxewloBe, 3a ga ce u34ucCAU MHO20
61bp30 B koa 2zeo30Ha nonagam kaueHmume Ha ycayea, 6a3upaHa Ha
Mecmonono>keHuemo. Noggbpkam ce pa3auyHU HUBa Ha MOYHOCM U cmpameauu 3a
2eHepupaHe Ha 2zeoxewoBe. Ha mo3u eman ycayzama ekcnopmupa uHdopMauuama 3a
2eo030HUMe BbB popmam, aganmupaH 3a 6a3a gaHHU MongoDB. NpoBegeHu ca
ekcnepuMeHmu 3a pa3audHu BugoBe zeonpocmpaHcmBeHu 3aaBku ¢ 2e030HU,
2eHepupaHu om npegaoXkeHama ycayza (cepagu u omkpumu npocmpaHcmBa Ha
TexHuueckusa yHuBepcumem B labpoBo). EkcnepumeHmume noka3Bam, ue Bcuuku
BugoBe 3aaBku ce uznbaHABam B peanHo Bpeme ¢ akmuBHo uHgekcupaHe Ha 6a3ama
gaHHu 2dsphere.

Abstract: This paper presents the architecture and implementation of a microservice for
creating geofences and exporting their coordinates in GeoJSON format. The service
allows describing geofences in three ways: (1) by a polygon; (2) by a circle with a given
center and radius; and (3) by a circle that is approximated by a polygon. The service
provides the ability to populate geofences with geo hashes in order to very quickly
calculate which geofence the clients of a location-based service fall into. Different levels
of accuracy and geohash generation strategies are supported. At this stage, the service
exports the geofence information in a format adapted for MongoDB database.
Experiments have been conducted for different types of geospatial queries with
geofences generated by the proposed service (buildings and open spaces of the
Technical University of Gabrovo). The experiments show that all types of queries are
executed in real time with active 2dsphere database indexing.
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Pe3lome: Aoknagbm npegcmaBa WEB-6a3upaH koHmpoaep 3a gucmaHUUOHHO
HabAlogeHue Ha npoueca Ha cb3gaBaHe Ha kuceno Masko, pazpabomeH Ha 6a3ama Ha
System-On-Chip mogyn IPC@CHIP SC12 (AMD186, Ethernet, RTOS). MoMeHmMbm Ha
3aBbpwBaHe Ha pepMeHMaUuama ce onpegens UHgupekmHo 4upe3 aHaAu3 Ha ompa3eH
yampa3sBykoB cuzHana (40 kHz) B uecmomHa obaacm (FFT u duampupaHe), caeg koemo
pa3zmuma kaacudpukauua cnpaMo mpu obyveHu knaca gaBa BepoamHocmHa oueHka 3a
2omoBHocmma Ha npogykma. AonbAHUMEAHO ce u3MepBam meMnepamypa u
BaakHocm (ceH30p SHT11), a pesyaAmamume ce npegocmalBam gucmaHUUOHHO npe3
HTTP, WAP 6pay3bp uau Java 2ME npunaokeHue, ¢ Bb3ModkHoCcm 3a aBmoMamuyHo
uznpauwaHe Ha SMS npu 3aBbpwBaHe Ha hpoueca UAU OMKAOHEHUE Ha
memnepamypama. KoHmpoaepbm e ychewHo mecmBaH nAabopamopHo u B MaHgpa
»EABU, a B nepcnhnekmuBa ce npegBuykga cBbp3BaHe c meMnepamypeH /
BeHmunauuoHeH koHmponep upe3 RS485.

Abstract: This paper presents a web-based controller for remote monitoring of the
yogurt production process, developed using the IPC@CHIP SC12 System-on-Chip
module (AMD186, Ethernet, RTOS). The moment of fermentation completion is
determined indirectly by analyzing a reflected ultrasonic signal (40 kHz) in the frequency
domain (FFT and filtering), after which fuzzy classification against three trained classes
provides a probabilistic assessment of the product’s readiness. Additionally,
temperature and humidity are measured (SHT11 sensor), and the results are provided
remotely via HTTP, a WAP browser, or a Java 2ME application, with the option to
automatically send an SMS upon process completion or temperature deviation. The
controller has been successfully tested in the laboratory and at the “ELVI” dairy, and
plans include connecting it to a temperature/ventilation controller via RS485.

rg.17 Aunef3, A., I7IopgaHoB, C., UBaHoB, P., & MuxaneB, I. (2024). Hucko6log’kemHa
cucmemMa 3a MOHUMOopUH2 Ha 3gpaBemo Ha 6peMeHHU XkeHu, cnucaHue ,,ABmoMamuka
u uHpopmamuka“, mom 3, c. 12-19, ISSN: 0861-7562, ISSN: 2683-1279

Pe3lome: Cmamusama npegcmaBsa HuckoblogrkemHa loT cucmemMa 3a MOHUMOpPUH2 Ha
3gpaBemo Ha 6peMeHHU >keHu, uzzpageHa okono MukpokoHmponepa ESP32 u
ceH3opume MAX30100 (cbpgeueH pumbM u SpO; upe3z pomonaemuimozpadus),
MAX30205 (npeuu3Ha meaecHa meMnepamypa, *0.1°C) u BME688/BMEG80
(memnepamypa, BaaxkHocm, ammocdepHo HanAazaHe u kayecmBo Ha Bb3gyxa/VOC 3a
oueHka Ha Mmukpokaumama). CeH3opume komyHukupam ¢ ESP32 no I°C unmepdoelic, a
cbbpaHume gaHHU ce u3znpaw,am kbM AMQP cbpBbp B 06aak u ce Buzyaauzupam npe3s
yeb uHmepdodetic, gocmbneH 3a Aekapu u nayueHmku. 3a eHepaultiHa ebekmuBHocm




cucmemama pabomu npegumHo B peckum Deep Sleep/xubepHauus (~2.5 YA),
nepuogu4Ho ce cbbyxkga upe3 RTC malmep, uzmepBa nokazameaume u 2u npegaBa,
3ana3zBauku kpumuyHu gaHHu B RTC namem.

Abstract: This article presents a low-cost lol system for monitoring the health of
pregnant women, built around the ESP32 microcontroller and the MAX30100 sensors
(heart rate and SpO2 via photoplethysmography), MAX30205 (precise body temperature,
+0.1°C), and BME688/BMEG680 (temperature, humidity, atmospheric pressure, and air
quality/VOC for microclimate assessment). The sensors communicate with the ESP32
via an |2C interface, and the collected data is sent to an AMQP server in the cloud and
visualized through a web interface accessible to doctors and patients. For energy
efficiency, the system operates primarily in Deep Sleep/hibernation mode (~2.5 pA),
periodically waking up via an RTC timer to measure the parameters and transmit them,
while storing critical data in RTC memory.




