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Pe3lome (AaHIJIMHCKHU €3MK):

The paper describes the design, implementation and test results of a three-channel laser
diode driver intended for use in multimedia laser projectors. Our development goals were to
create a compact and power-efficient driver, which achieves good color mixing and supports
high modulation frequencies. It is compatible with most laser diode configurations used in
multimedia laser projectors with a total optical output power of several watts. The driver is
equipped with three protected signal modulation inputs. It needs a single regulated power
supply between 9V and 18V and controls up to three cooling fans intended for the thermal
management of the laser diodes. Our initial tests show that the driver works very well and is
suitable for the long-term operation in projector systems. In the future, we plan to perform more
tests on the signal feedback for various input signal combinations, which should result in
optimizations of the feedback configuration and improvements of the modulation response of
the driver.

Pe3ome (0biarapckm e3uk):

Cratusita omucBa JW3aifHa, pa3pa0OTKaTa M TECTOBUTE pPE3yJITaTH Ha TpPUKAHATICH
JpaiiBep 3a Ja3epHU AHOAM, TpPEJHA3HAYeH 3a M3MOJ3BAaHE B MYJITHUMEAMWHU JIa3epHH
npoekropu. Hammre menum mnpu  pa3paborkata Osxa Jga Ch3JaJeM KOMIIAKTEH U
€HeprocrecTsiBall JpaiiBep, KOUTO mocTura Mo0po CMECBaHE Ha I[BETOBETE M IMOJIbpKa
BHCOKH YECTOTH Ha MOJyJarus. Toil € ChBMECTUM C IMOBEYETO KOH(PHUTYpaIliu HA JIa3epPHUTE
AUOoau, H3IIOJI3BAHU B MYHTHMCHHﬁHHTC JIa3CPHU TMPOCKTOPU C 06111a OIITUYHA HN3XOJHa
MOIITHOCT OT HSIKOJIKO BaTa. J[paliBepbT € 000pyABaH C TP 3alIUTEHU BXOJA 33 MOIYJIHpaHe
Ha curHaiu. Toil ce Hyk/1ae OT €IHO €AMHCTBEHO peryJiupaHo 3axpaHBane Mexy 9V u 18V u
KOHTPOJIHPA JI0 TPU OXJIAXKIAIIN BEHTHIIATOPA, TPEeIHA3HAYSHH 33 TeMIIepaTypHaTa peryJianus
Ha JIa3epHHUTE AUOAW. [IbpBOHAYATHUTE HU TECTOBE IMOKAa3BaT, ye JpaBepbT pabOTH MHOTO
n00pe W € TOAXOJANI 3a MPOIBJDKHTENTHA padoTa B MPOEKIMOHHU cHcTeMH. B Obaemie
IUTAHUpaMe J1a U3BBPIIMM OIlle TECTOBE Ha oOpaTHaTa BpPb3Ka HAa CUTHANA 33 Pa3IMYHU
KOMOHWHAIIMK OT BXOJHM CHUTHAJIW, KOETO CJeABa Ja JOBEIAC JO ONTUMH3UpAHE Ha
KOH(UTrypanusTa Ha o0paTHaTa Bph3Ka U MoJ00psIBaHEe Ha U3XOHATA MOy Iallys Ha ApaiiBepa.
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Pe3iome (aHIIMIICKU €3UK):

The monitoring and microclimate controlling in urbanized areas become one of the
research hotspots in the field of air quality, where the application of Wireless Sensor Networks
(WSN) recently attracts more attention due to its features of self-adaption, resilience, and cost-
effectiveness. Present microclimate monitoring and control systems achieve their prediction by
manipulating captured environmental factors and traditional neural network algorithms.
However, these systems have a problem to solve the challenges of the quick prediction (e.g.
hourly and even minutely) when the WSN network is deployed. In this paper, a novel prediction
method based on a combination of Extended Kalman Filter (EKF) and an Extreme Learning
Machine (ELM) algorithm is proposed to predict the key microclimate parameters like
temperature, humidity, and barometric pressure level in a city urbanized areas. The outdoor air
temperature, humidity, and barometric pressure in the air are measured as data samples via
WSN based clusters managed by custom design operator stations. The results of the realized
model simulation show that the processing speed rate of the proposed prediction model is
significantly higher than other ANN-based models at a relatively good level of precision.

Pe3iome (0barapcku e3muk):

HabmtoienneTo U KOHTPOIBT HA MUKPOKJIMMATa B YpOaHU3UpaHU pallOHM CTaBaT €IHU
OT TOMYyJSIPHUTE TEMHU 3a M3CJeBaHE B 00JlacTTa Ha KAa4eCTBOTO HAa BB3AyXa, KBAECTO
MpUJIaraHeTo Ha 0e3Ku4HU ceH30pHU Mpexku (W SN) Hanocne bk npuBiInYa IOBeUE BHUMAHNE
Mopajgy CHOCOOHOCTUTE M XapaKTEpPUCTUKUTE CH 3a CaMOHACTpPOWBaHE, YCTOMYMBOCT U
nKoHoMHuecka edexkTuBHOCT. HacTosmmre cucremMun 3a HaONIOJAEHHE W KOHTPOJI Ha
MHUKpOKJIMMAaTa MOCTUTaT CBOUTE MPOTHO3M Ype3 MAHMITYJIMpaHEe HA U3MEPEHUTE (PaKTOpU Ha
OKOJIHaTa CpeJia U TPaJUIMOHHU aJITOPUTMHU 33 HEBPOHHU MpexH. Te3u cucreMu obaue umar
po0OJieM ¢ pelraBaHeTo Ha Mpelru3BUKATENCTBAaTa 32 ObP30 MPOTrHO3UpPaHE (HAallpUMep BCEKU
4ac W JOpHW BCsika MUHYTa) TipH myckaneTo Ha WSN mpekara B ekcrutoaTaius. B Ta3u cratus
ce mpejara HoB MeToJ, 0a3upaH Ha kKoMOuHaIus ot pasmuped ¢puirkp Ha Kanman (EKF) u
ITOPUTHM 3a ,,eKCTPEeMHO MaruHHO o0yuenue (ELM), 3a mporHosupane Ha KIIIOYOBU
napamMeTpd Ha MHKpPOKIMMAaTa KaTo TeMIepaTypa, BIAXHOCT MU HUBO Ha aTMOC(EPHOTO
HajsiraHe B Tpajcku ypOaHusupaHu pailonu. TemmepaTypara Ha Bb3AyXa, BIQKHOCTTa U
aTMoc(epHOTO HaJSITaHEe HA OTKPUTO C€ U3MEPBAT KaTO CTATUCTUUECKH JaHHH Ype3 KIIbCTEPH,



6asupanu Ha WSN U ynpaBiisiBaHU OT CIIELUATU3UPAHU ONEpaTOPCKU cTaHIMK. Pesynrarure
OT HaIpaBeHaTa CHMyJalus Ha MoOJeNa II0Ka3BaT, Y€ CKOpocTTa Ha oOpaboTka Ha
MPEAIOKEHUS] MOZIEN 3a MIPOTHO3MPAaHE € 3HAYNTEITHO MO-BUCOKa OT APYTH MOJIeNu Ha Oa3aTa
Ha ANN npu cpaBHUTETHO JOOPO HUBO HA TOYHOCT.
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Pe3iome (aHIIMIICKU €3UK):

The Wireless Sensor Networks (WSNSs) in now days are facing the additional requirement
to provide the functionality to collect, analyze and integrate the sensor data, i.e. to acts as
intelligent sensor networks, in addition to the typical transmission and routing functions. The
energy minimization at a fixed level performance is very important in wireless sensor nodes
which are mainly battery powered. Therefore the understanding of the energy consumption
characteristics of each sensor node is critical for the design of energy saving monitoring
strategies. The Low Power Wireless Sensor Networks (LPWSN) which are a matter of the
current research are applied in many domains, such as ecological and environmental
monitoring, traffic management, military applications and etc. The right and realistic model and
an adequate simulation of these networks is a key step in the design of a reliable sensor networks
architecture and can reduce sensitively the development cost and time. This paper develops a
model of LPWSN based on Generalized Nets (GNs) to evaluate the energy consumption of
Wireless Sensor Nodes. The proposed model factors important components of a typical sensor
node, including SoC (System on Chip) microcontrollers with energy-saving features, wireless
front-end components, and low power sensor modules. A Markov chain model of the same
network with the same input data was realized as a benchmark. Both models were simulated in
WSNet simulator and the data after that compared to real low powered wireless sensor node in
lab environment. The output experimental results show that the GN model is more flexible and
accurate to the real sensor device than the Markov Chain model and provides a scalable
simulation platform to study energy-saving strategies in WSNSs.

Pe3rome (0barapckm e3mk):

B nguemnu gHM, Oe3zkuunuTe ceH3opHH Mpexun (WSN) ca wusmpaBeHH mpen
JOIIBJIHUTCIIHOTO U3UCKBAHE 1a CT)6I/IpaT, aHaJIM3upaT U UHTErpupaT CCH30pHUTE JaHHU, T.C.
aa HeﬁCTBaT KaTO MHTCJIIMT'CHTHU CCH30PHU MPEXKHU B JOITBbJIHCHHUE KbM TUITUYHUTE q)YHKHI/II/I 3a
MperaBaHe M MapuipyTusrpaHe. MUHUMU3UPAHETO HAa €Heprusita mpu (pUKCUpaHO HUBO Ha
IMPOU3BOAUTCIIHOCT € MHOI'O Ba>XHO B 0€3KNIHUTE CCH30pHU BB3JIM, KOUTO CC 3axpaHBaT
raBHO 4pe3 Oarepusi. CienoBaTeTHo pa30upaHEeTo Ha XapaKTEPUCTUKHUTE Ha MOTPEOIICHUETO
Ha E€HEeprusi Ha BCEKHM CEH30pEH BbB3EJ € OT pellaBallo 3HaueHHEe 3a pa3padOTBaHETO Ha
CTpaTeruu 3a HaOJIOJIEHUE, MECTALIM EHeprus. be3kMyHUTEe CEeH30pHH MpPEeXH C HHUCKa
morHocT (LPWSN), kouTo ca mpeaMeT Ha HACTOSIIIOTO M3CJIENIBaHE, CE MpHIaraT B MHOTO
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o0jacTy, KaTo €KOJIOTMYHO HaOJI0/IeHNe U HaOJII0eHNE Ha OKOJIHATA Cpefa, yIpaBiIeHUE Ha
Tpaduka, BOCHHM TPWJIOKEHHS W Jp. [IpaBMIHUAT M pEATHCTHYEH MOJEN M aJeKBaTHA
CHMYJIALlMSl HA TE3W MPEXKH € KITI0YOBa CTHIIKA B pa3padOTBAHETO HA HA/IEKIHA apXUTEKTypa
Ha CEH30PHUTE MPEXH M MOXKeE J]a HAMaJIi YyBCTBUTEITHO Pa3Xx0ANUTe U BPEMETO 3a pa3paboTKa.
Tasu cratust pazpadorBa moaen Ha LPWSN nHa 6a3ata Ha 0600menn mpexu (GNs) 3a orieHka
Ha KOHCyMAIlMsiTa Ha €HEeprusl Ha Oe3KMYHUTE CEH30pHU BB3JH. [IpeamaraHusT Mojen B3emMa
MPEIBU/I BA)KHA KOMITIOHEHTH Ha TUITHYHUS CEH30PEH BB3€JI, BKIFOUUTEITHO MUKPOKOHTPOJIEPH
ot Tuna cuctema-Ha-yun (SoC, System on Chip) ¢ eHeprocnecTsBauy pyHKINHA, KOMIOHEHTH
3a 0e3)KUYHA BPB3Ka U CEH30pHU MOJTYJH C HUCKa MOITHOCT. KaTo eTanoH e peanu3upan Moen
Ha 0a3aTa Ha MapKOBCKM BEpUTH Ha ChIIATa MPEKa ChC CHIIUTE BXOAHM aaHHHU. 1 nBara
MoJlena ca cuMyJiupanu B cumyiatopa WSNet u gaHHUTE ciie] TOBa ca CPaBHEHHU C peajicH
OC3)KMYECH CEH30pPEH BB3EI C HUCKAa MOIIHOCT B JlaboparopHa cpena. W3xomHute
EKCIIepUMEHTAIHA pe3yNTaTh Moka3BaT, 4¢ GN-MOAenbT € TMO-ThbBKAaB W IO-TOYEH IO
OTHOIIICHHE Ha PEATHOTO CEH30PHO YCTPOUCTBO OT MOJIelia Ha 6a3aTta Ha MapKOBCKH BEPHUTH U
OCUTypsiBa MamabupyemMa CHMyJIallHOHHA TUIaTdopMa 3a U3ydaBaHETO HA €HEPrOCIeCTBAIIH
ctpareruu B WSN.
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Pe3iome (aHIIMIICKU €3UK):

In this paper, we present our new design of a thermoelectric cooling driver for laser
projection systems. It is a reliable, effective cooling solution for semiconductor laser diodes
that are used instead of traditional displays or projectors when higher brightness or contrast is
required. Typical applications are multimedia shows, quality improvement in production
facilities or marketing in public areas. The laser animations usually require rapid changes in the
output power that are difficult to predict. Our driver is capable of reacting to them by actively
pumping the excess power generated by the diodes into the main heatsink of the system. The
heat transfer speed is regulated by the driver in real time to maintain an optimum working
temperature.

Pe3iome (0barapcku e3mk):

B Tasu cratus mpeacraBsiMe HOBHSL HU JIM3aiiH Ha TEPMOEJIEKTPUYEH IpaiBep 3a
OXJaXJaHe 3a Ja3epHH MPOEKIMOHHU cucTteMu. To3u napaiiBep € HalexkIHO U e(EeKTUBHO
OXJIAKJAIIO pElIeHHEe 3a MOJTYMPOBOAHUKOBH Ja3e€pHU AMOAM, KOUTO CE€ H3IMOJI3BAT BMECTO
TPaJIUIMOHHUTE TUCIUICH WU IPOEKTOPHU, KOTaTo C€ M3UCKBA MTO-BUCOKA SIPKOCT MUJIM KOHTPACT.
TunuuHu TpUNTOKEHUS ca MYJITUMEAMWHU IOy H34BH, MOJ0OpsSBaHE HA KayecTBOTO B
MIPOU3BOJICTBEHU CHOPHKEHUS WIM MapKETHHT Ha oOuiecTBeHH MecTa. JlazepHUTe aHUMalun
OOMKHOBEHO HW3HMCKBAaT OBp3M MPOMEHM B M3XOJHATa MOIIHOCT, KOUTO ca TPYIHH 3a
npenacka3Bane. Hamus apaiiBep € B ChCTOSIHUE /1a pearupa Ha TSX Ype3 akTUBHO M3IIOMITBaHE
Ha W3JUIIHATa MOIIHOCT, TeHEepHpaHa OT JAUOAWTE, KbM OCHOBHHS PaauaTOp Ha CHUCTEMarTa.
CkopocTTa Ha TpeJjaBaHe Ha TOIUIMHATA Ce Peryiupa OT JpaiiBepa B pealHO BpeMe, 3a Ja ce
MOTbpKa ONTUMAaJTHA paboTHA TeMITepaTypa.
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Pe3iome (aHIIMIICKU €3UK):

In this paper, we present the design and implementation of an ultra-compact laser diode
driver that is intended for use in positioning laser units for industrial machinery and in battery-
powered portable laser units. The driver provides enough current to operate almost all laser
diodes in a TO-18 housing (diameter 5.6mm) and many of the bigger diodes in a TO-5 housing
(diameter 9mm). In addition to a highly efficient current regulation, the driver includes a
thermal protection of the laser diode via an NTC thermistor and a current modulation input,
which can be used to control the current from an external microcontroller, e.g. a microcontroller
integrated in an industrial machine. The experimental results show that the driver works
accurately and reliably with various laser diodes. It can be integrated successfully in positioning
laser units and in portable laser units designed for short-time or continuous operation.

Pe3iome (0barapcku e3mk):

B Ta3u cratus mpeacraBsMme au3aiiHa M peanu3alusITa Ha YATpa-KOMIAKTEH JiazepeH
npaiiBep, KOMTO € mpeIHa3HayeH 3a M3IMOJI3BAaHE B MO3UIIMOHMPAIIN JIa3epHH YCTPONCTBA 3a
WHAYCTPHAIHU MallMHU ¥ B MPEHOCHMHU JIa3epHH YCTPOWCTBA, 3aXpaHBaHU OT OaTepws.
JpaiiBepbT ocUTypsiBa IOCTaThYHO TOK, 3a Jla paboTara Ha MOYTH BCUYKU JA3€pPHU TUOIU B
kopryc TO-18 (muamersp 5.6 MM) 1 MHOTO OT TIO-TOJIEMHUTE ToaAu B Kopiryc TO-5 (nuameTsp
9 mm). B nmombiHeHHE KbM BHCOKOE()EKTHMBHOTO DPETyJIMpaHe Ha TOKa, ApaWBepbT HUMa U
TOIUTMHHA 3allluTa Ha yna3epHus auoa upe3 NTC TepMucTOp 1 BXOJ 32 MOJyJIHpaHE Ha TOKA,
KOHTO MOXKE J]a C€ M3IMOJ3Ba 32 KOHTPOJIMPAHE Ha TOKA OT BHHIIEH MUKPOKOHTPOJEP, HAIP.
MHUKPOKOHTPOJIEp, MHTETPUPAH B WHIyCTpUaliHA MalnHa. EKCiepuMeHTaTHUTE pe3yJsITaTu
MOKa3BaT, ue JpaBepbT pabOTH MPEIU3HO M HAMICKIHO C PA3INYHU BUIOBE JIA3EPHU JHOIH.
Toit MOXe 1a ce MHTeTpHpa YCIENTHO B MTO3UIIMOHUPAIIH JIA3ePHHA YCTPOUCTBA U B IPEHOCUMHU
Ja3epHU YCTPONCTBA, TPOCKTUPAHH 3a KPATKOTPACH WIJIM HETIPEKbCHAT PAOOTEH PEXHM.
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[6] Ilchev, S., Petkov, D., Andreev, R., Ilcheva, Z. “Smart Compact Laser System for
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Pe3iome (aHIIMIICKU €3UK):

In this paper, we present the design of a compact laser system for animation projections
both indoors and outdoors. Our focus is on the hardware and software aspects of the electronic
control of the system from the design phase to the experimental tests and evaluations. The main
purpose behind our development efforts is the creation of an affordable laser system for
research, entertainment and marketing purposes using contemporary advances in electronics,
software development, semiconductor laser diodes and optics. The system is “smart” in the
sense that it connects to other devices and the Internet via a WiFi network, so that in addition
to doing standalone laser projections, it also has remote control and remote debugging
capabilities. Via its two embedded microcontrollers, the system offers an easy integration into
an existing Internet of Things (1o0T) infrastructure. The experimental results are very promising
and bring us closer to creating a viable product from both a technological and an economic
standpoint.

Pe3iome (0barapcku e3mk):

B Ta3u cratus Hue nmpeacTaBsaMe Iu3aliHa Ha KOMIIAKTHA Ja3epHa CUCTEMa 3a MPOEKIIHs
Ha aHUMAIUU KaKTO Ha 3aKPHUTO, Taka U Ha OTKpHUTO. Hammsar Gokyc e BbpXy XapayepHUTe U
copTyepHHTE aclieKTH Ha eIEKTPOHHOTO YIIPaBJIEHNE HA CUCTEMAaTa - OT €Tarla Ha MPOEKTHpaHe
JI0 eKCIIEPUMEHTATHUTE TECTOBE U olleHKU. OCHOBHATA 11€J1 3a]] HAallIUTe YCUJIUS Ha pa3paboTka
€ Ch3JaBAaHETO Ha JIOCTBhIIHA Jla3e€pHAa CHCTEMa 3a U3CJIEIOBATENICKH, pa3BIIEKATeTHH U
MapKeTUHTOBU IIe]IM, U3MOI3BaKN ChbBPEMEHHUS HANpEAbK B €JIEKTPOHUKATA, pa3paboTKara
Ha codTyep, MOTYNPOBOJHUKOBUTE Jla3epHU Iuoaud U onTtukara. Cucremara e ,)yMHa™ B
CMUCBHII, Y€ CE€ CBBP3Ba C Apyru ycTpoiictBa u MuTepuet upe3 WiFi mpexa, Taka ye ocBeH Ja
M3BBPIIBA CAMOCTOSITEIHH JIa3€pHU TPOEKIMH, TS WMa W JUCTAHIIMOHHO YTPABICHHUE U
BB3MOKHOCTH 3a OTJAJC4YCHO OTCTpaHsIBaHE Ha TpemKku. YUpe3 CBOWTE JIBa BIpajJieHU
MHKPOKOHTpOJIEpa CHUCTeMaTa Mpejyiara JieCHa MHTETpalus B ChIIECTBYBAIIa HHOPACTPYKTypa
Ha Unrepuer na Hemara (IoT). ExciepuMenTamauTe pe3ynaratu ca MHOTOOOeIaBaiyd U HU
MPUOIIKABAT 0 Ch3aBAHETO HA IMIMPOKO MPHUIOKUM MPOIYKT KAKTO OT TEXHOJIOTMYHA TaKa

1 OT HKOHOMMYECCKA I'JICJHa TO4YKa.
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Pe3iome (aHIIMIICKU €3UK):

The parallel sensor data integration local processing in Wireless Sensor Networks
(WSNs) is one of the possible solutions to reduce the neighbor sensor node’s communication
and to save energy. At the same time, the process of local sensor node integration needs an
additional processor and energy resources. Therefore the development of a realistic and reliable
model of data integration processes in WSNSs is critical in many aspects. The proposed GN
based method and the related modeling process covers most of the aspects of the parallel sensor
data integration in the WSN’s, based on 802.15.4 protocols. For simulation and analysis tool is
used the WSNet simulator and some additional software libraries.

The article presents a new method for modeling and simulation of sensor data integration
parallel processing in WSNs. The proposed method uses modeling based on the Generalized
Nets (GN) approach which is a new and an advanced way of parallel data processing analysis
of Wireless Sensor Systems (WSS).

Pe3iome (0barapcku e3muk):

[Tapanennara WHTerpanus Ha JOKaTHO OOpabOTEeHHTE CEH30pHU JaHHU B O€3KUYHU
cen3opHu Mpexku (WSN) e e1HO OT Bb3MOKHUTE PEIIeHUs 32 HaMaJIsiBaHE Ha KOMYyHUKaIUsATa
MEXIy CBhCEIHU CEH30PHU BB3JIM U CIECTSBaHE Ha eHeprus. B chIIOTO Bpeme mpolechT Ha
WHTETPUPAHE B JIOKATHUTE CEH30PHU BB3IM CE HYXJae OT JOMBIHUTENEH MpOoIecop Hu
eHepruitnu pecypcu. CienoBaTenHo, pa3padOTBAHETO HAa peaTMCTUYECH U HAJIekKIEH MOJIEN Ha
IpOoHCCUTE HA UHTEIPHUPAHE HA JTAHHU B WSN e 0T I3KII0YNTENHO 3HAaUeHNE B MHOT'O aCIIEKTH.
[Ipemmaranusat meron, 6azupan Ha GN, 1 CBBP3aHUAT C HETO MPOIIEC HA MOJIEIMpPaHe 00XBaa
MOBEYETO acMEeKTH Ha MapajiesiHaTa WHTEerpanus Ha ceH3opHM JaHHM B WSN, OazupaHu Ha
802.15.4 npoTokonu. 3a cUMyJIalus U aHAIU3 C€ U3MoJ3Ba UHCTpYMEeHTHT W SNet cumyatop
Y HAKOW JIOIIBJIHUTEITHUA COPTYyEpHH ONOIHMOTEKH.

CratusitTa mpejacTtaBs HOB METOJ 3a MOJEIUpPaHE M CHUMYyJAlUs Ha I[apajelHOTO
UHTErpupane Ha obpaborenute ceHzopHu naHHM B WSN. [IpennoxxkeHusiT Merosa M3moi3Ba
Mozenupane Ha 6azara Ha moaxona Generalized Nets (GN), KOWTO € HOB U YChBBPIIICHCTBAH
Ha4yWH 3a aHaJIM3 Ha MapajenHaTa 00paboTka Ha JaHHU B 0e3:KUIHU ceH3opHu cuctemu (WSS).


https://doi.org/10.1007/978-3-030-27629-4_27

[8] Ivanova, V., Batchvarov, D., licheva, Z., Boneva, A., llchev, S., Alexandrov, A.,
Andreev, R. "Experimental studies of the structure of biological tissues through
mechanical effects with a smart laparoscopic instrument”, in j. MATEC Web of
Conferences, elSSN: 2261-236X, Published by: EDP Sciences, Volume 287, No. 07005,
pp. 1-7, Published online: 14 August 2019, DOl:
https://doi.org/10.1051/matecconf/201928707005 (SJR2018: 0,169) and Proceedings of
the 6th International BAPT Conference "Power Transmissions 2019", Varna, June 19-22,
2019, Vol. 11, pp. 364-370, ISBN 978-619-7383-12-6.

Pe3iome (aHIIMIICKU €3UK):

The article presents investigations in the area of the analysis of heterogeneous biological
tissues using tools based on mechanical stimulations. Some known tissue mechanical models
are presented along with one approach for specifying the tissue internal structure by measuring
mechanical macro parameters of the research tools. The methodology of micro and macro
stimulation is described and the construction of an experimental model of a smart laparoscopic
tool for its realization is presented.

Pe3ome (0biarapckm e3uk):

CraTusra npeacTaBs U3CJIEABaHNUA B 00JIaCTTa HA aHAJIHM3a HA XETePOTeHHU OMOJIOTUYHU
THKaHU C IOMOIITAa HA UHCTPYMEHTH, 0a3upaHu Ha MEXaHUYHU CTUMYyJIupanusd. [IpeacraBenn
Ca HSKOM M3BECTHU MEXaHWYHU MOJIECIIM HA ThKaHU KAKTO U €IMH IOJXO0/( 3a YCTAaHOBSABAHE Ha
BBTPEIIHATA CTPYKTYpa HA THKAHUTE Ype3 U3MEPBAHE HA MEXAHUYHM MaKpO-IlapamMeTpH Ha
MHCTPYMEHTHTE 3a u3cieqBaHe. OnucaHa € METOA0JI0rusITa Ha MUKPO- U MaKpO-CTUMYJIallus
U € IIPEJCTABEHA PEAIN3alUATa Ha €KCIICPUMEHTAJIEH MOJIEN HA MHTEIIUTCHTEH JIATaPOCKOIICKH

MHCTPYMEHT 3a HEMHOTO NpUJIaraHe.
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[9] llchev, S., licheva, Z. "High-speed Semiconductor Laser Diode Driver with Analog
Signal Modulation™, in International Conference "Big Data, Knowledge and Control
Systems Engineering" (BAKCSE’2018), November 21, 2018, pp. 81-90, Publisher: John
Atanasoff Society of Automatics and Informatics, ISSN: 2367-6450.

Pe3iome (aHIIMIICKU €3UK):

In this paper, we present a high-speed laser diode driver that has a very sensitive analog
modulation input. It is designed to be part of the electronics of a laser projection system and it
is responsible for the rendering of a color channel with accurate beam intensity during laser
animations. The fast response time and the very good sensitivity result in excellent projection
quality. Depending on the laser diodes, the laser driver can be adjusted to waste very little power
in the form of heat, which enables its application in confined spaces and without an attached
heatsink. Its compact size and the careful positioning of the electronic components facilitate the
installation into the laser projector enclosure.

Pe3ome (0biarapckm e3uk):

B Ta3u cratus npencraBsiMe BUCOKOCKOPOCTEH JIpaiiBep 3a JIa3€pHU JUOJHU, KOWTO UMa
MHOTO YyBCTBUTEIICH BXOJ 32 aHAJIOroBa Moaynanus. Toil e mpoekTupas, 3a Aa Ob/e 4acT OT
€JIEKTPOHMKATa Ha JIa3€pHa IPOEKLMOHHA CUCTEMA U € OTTOBOPEH 3a MPECh3AaBaHETO HAa €IUH
LIBETOBH KaHaJI C TOYEH MHTEH3UTET Ha JIb4a 110 BpEMeE Ha Jia3epHU aHuManuu. KpaTtkoTo Bpeme
3a peaknus ¥ MHOTO 10OpaTa 4yBCTBUTEIHOCT BOJSAT JI0 OTJIIMYHO KA4eCTBO Ha MpoekuusiTta. B
3aBUCHMOCT OT JIa3€pHUTE JUOH, Ja3€pHUAT ApaliBep MOXKe Ja ObJie HACTPOEH a I'yOH MHOTO
MaJIKO €Heprus moj (opmara Ha TOIUIMHA, KOETO TO3BOJISIBA MPHJIATAHETO MY B MaJKH IO
pa3Mmep MpOCTPaHCTBA U 0€3 MOIBJIHUTEIIHO 3aKpereH paauaTop. KoMmakTHUST My pasMep u
MOAXOJAUIOTO TO3ULHUOHUPAHE Ha €JIEKTPOHHUTE KOMIIOHEHTH YJIECHSBAT MOHTaXa My B
KOpIIyca Ha JJa3epHHs IPOEKTOP.
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[10] llchev, S., Andreev, R., llcheva, Z. "Heterogeneous IoT Platform for Device Management
and Environmental Sensor Data Gathering”, in Serdica Journal of Computing, vol. 12,
Number 1-2, 2018, pp. 23-45, Institute of Mathematics and Informatics, Bulgarian
Academy of Sciences, 2018, Print ISSN:1312-6555, Online ISSN: 1314-7897, URL.:
http://serdica-comp.math.bas.bg/index.php/serdicajcomputing/article/view/322.

Pe3iome (aHIIMIICKU €3UK):

In this paper, we propose a new loT platform which supports the use of different wired
and radio connections to manage devices and gather environmental sensor data. We discuss the
pilot implementation of our new platform which deals with the smart control of air-conditioning
devices in shopping malls. The building blocks of the platform — two types of electronic
controllers of our own design are described in detail. The Internet connectivity of the platform
enables the use of an Internet-based control center for storing historical data, performing
statistical analyses, making automated corrections in the device control and providing
possibilities for remote control by human operators. The end goal of the platform development
is to achieve cost savings and increase the level of comfort of customers and employees.

Pe3ome (0biarapckm e3uk):

B Ttasu crarus ce npeanara HoBa 10T muatdopma, KOATO MOJABPKA U3MOA3BAHETO HA
pa3IMYHM )KUYHH U Oe3>KUYHH BPB3KH 32 YIIPAaBICHHE HA YCTPOICTBA M ChOMpaHe Ha CEH30pHU
JIAaHHU 32 OKoJIHaTa cpena. OOCHKIa ce MIIOTHOTO BHEIPSIBaHE Ha HOBaTa Iutatopma, KOsTO
OCHUTYpsIBa UHTEJIMTEHTHOTO YIIPAaBJIEHNE HA KJIMMAaTUYHU YCTPONWCTBA B ThPTrOBCKHU LIEHTPOBE.
I'panpuBHUTE O610KOBE Ha TUIaTdOpMaTa — JBa BU/1a €JICKTPOHHU KOHTPOJIEPH, Ch3/IaJICHH OT HAC
— ca moipoOHO onucaHu. HTepHET CBBP3aHOCTTA Ha ITUIATGOopMaTa MO3BOJISIBA H3MOI3BAHETO
Ha MHTEepHeT-0a3upaH KOHTPOJIEH LEHTHP 32 ChbXpaHEHHe Ha MUHAIM JJaHHH, U3BbPIIBAaHE HA
CTaTHUCTUYECKU aHAJIW3U, U3BBPIIBAHE Ha AaBTOMATU3MPAHU KOPEKLUUHU B YNPABICHUETO Ha
yCTpoOiicTBaTa W MPENOCTaBSIHE HA BB3MOXKHOCT 3a JUCTAHIIMOHHO YIIPAaBJIEHUE OT
notpedutenu. KpaiinaTa 1ien Ha pa3pa0oTBaHETO Ha I1aTopMmaTa € Aa e MOCTUTHE UKOHOMUSI

Ha pa3xoau U Aa CC IMMOBUIIW HUBOTO Ha KOM(i)OpT Ha KJIIMCHTUTC U CITYKHUTCIUTC.
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http://serdica-comp.math.bas.bg/index.php/serdicajcomputing/article/view/322

[11] Andreev, R., lichev, S., Chikalanov, A., Petkov, Y. "Conceptual Modeling of IoT
Ecosystems: A Business-Oriented Approach”, in Serdica Journal of Computing, vol. 12,
1, Number 1-2, 2018, pp. 1-22, Institute of Mathematics and Informatics, Bulgarian
Academy of Sciences, 2018, Print ISSN:1312-6555, Online ISSN: 1314-7897, URL.:
http://serdica-comp.math.bas.bg/index.php/serdicajcomputing/article/view/323.

Pe3iome (aHIIMIICKU €3UK):

In this paper, a new approach to the conceptual modeling of 10T ecosystems is presented.
Taking into consideration the business processes of an organization, this approach allows the
creation of models which integrate loT-devices and loT-governed activities into the business
flow of the company. The main purpose of this research is to help organizations make faster
and more efficient choices based on formalized input/output from their loT-resources and
networks. The use of modeling and formal description is necessary in order to include 10T in
ERP-systems, so that 10T is considered in the overall strategic planning and decision making
on all levels.

Pe3ome (0biarapckm e3uk):

B Tasu crarus e mpencraBeH HOB MOJAXOJ KbM KOHIENTYaJIHOTO MojenupaHe Ha loT
exocucteMu. Karo ce B3emaT mpeaBuja OW3HEC MPOIECHTE HA JajieHa OpraHu3alus, TO3U
IIOAXO0J IT03BOJISIBA CH3AaBAHETO HA MOJEIIH, KOUTO UHTErpupar loT-ycTpoiicTBa 1 AeMHOCTH,
ynpasisianu oT [oT, B OusHec mpouecute Ha opraHuzauusata. OCHOBHara 1€l Ha TeE3U
M3CJIeIBaHMs € /1a IOMOTHE Ha OpraHU3aluuTe J]a B3eMaT Mo-0bp3H U Mo-e(heKTUBHU pEIIeHUs
BB3 OCHOBA Ha (hopManu3upan Bxoa/u3xon1 oT ceoute loT-pecypcu u mpexxku. Mznon3Banero Ha
MoJienpane U (HOpMaNHO OMUCAHWE € HEeoOXOIMMO, 3a Ja TO03BONM BKiItouBaHeTo Ha [oT B
cucremuTe 3a ranupade Ha pecypeute (ERP cucremu), Taka de IoT ga Obae B3eT npeaBua

IIpHU TATOCTHOTO CTPATCTUYCCKO IUNIAHUPAHC U B3EMAHC Ha PCIICHUA Ha BCUYKH HHBA.
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http://serdica-comp.math.bas.bg/index.php/serdicajcomputing/article/view/323

[12] llchev, S., Andreev, R., llcheva, Z. "HybridNET Management and Sensor Data
Acquisition System", in 10T 2017: 7th International Conference on the Internet of Things,
Linz, Austria, October 22-25, 2017, pp. 32:1 - 32:2, ACM Digital Library, ISBN: 978-1-
4503-5318-2, DOI: 10.1145/3131542.3140268, SJR2017: 0.159.

Pe3iome (aHIIMIICKU €3UK):

In this work, we present the HybridNET management and data acquisition system, which
we created for the control and monitoring of large air-conditioning installations in industrial
buildings and shopping malls. The system uses an 868 MHz internal network communication
based on LORA and it is equipped with a GPRS gateway that connects to a control center on
the Internet. It has been successfully tested in two Bulgarian shopping centers and up to this
point it performs its functions very well.

Pe3ome (0biarapckm e3uk):

B Tta3u crarus ce mpeacraBs cucTeMara 3a YINpaBiI€HHE U CbOMpaHEe Ha JaHHU
HybridNET, kosaTo ch3mamoxme 3a ympaBieHHE W HaOIIOJCHHWE Ha TOJIEMH KIUMATHIHU
WHCTAJallud B TPOMMIUIEHH CIrpagd M THProBckH IeHTpoBe. Cucremara H3IOJI3Ba
koMyHHKaius Ha 868 MHz, 6a3upana Ha LORA, 3a BpTpemIHaTa cu Mpexa u € 000py/aBaHa ¢
GPRS mapuipytusarop, KOUTO ce cBbp3Ba C KOHTpoJieH LIeHThp B MHTepHeT. Cucremara e
YCIIEITHO TECTBaHA B JBa OBJITapCKH THPTOBCKH LEHTHPAa M 10 TO3M MOMEHT M3ITBJIHSBA

(GyHKIMHTE U MHOTO J100pe.
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[13] lichev, S., llcheva, Z. "Internet-of-Things Communication Protocol for Low-Cost
Devices in Heterogeneous Wireless Networks", in 18th International Conference on
Computer Systems and Technologies (CompSysTech '17), Ruse, Bulgaria, 23-24 June,
2017, ACM ICPS Volume 1369, pp. 272-279, ISBN: 978-1-4503-5234-5, DOI:
10.1145/3134302.3134329, SJR2017: 0.159.

Pe3iome (aHIIMIICKU €3UK):

In this paper, we present a new communication protocol for low-cost Internet-of-Things
(1oT) devices that need to gather and transmit sensor data and receive remote commands.
Taking into account that an loT-network may employ different communication technologies,
we define several important protocol features such as data encryption, integrity checking,
sender authentication and data retransmission in case of packet delivery failures. We describe
our approach to implementing each of the protocol features as part of our HybridNET system
for industrial device control and communication. The hardware base includes cheap 32-bit
microcontrollers, radio connectivity (SX1276 and others) and wired connectivity (mainly
RS485 and Ethernet). We also describe the protocol packet structure in detail as well as our
implementation for routing packets in larger loT-networks. The experimental results are very
promising and show that our protocol performs very well and delivers very good performance
and reliability.

Pe3ome (0biarapckm e3uk):

B Ta3u cratus ce mpeacTaBs HOB MPOTOKOJ 32 KOMYHHUKAIUS 32 HECKBITU YCTPONCTBA B
obmactra Ha MuTtepuer Ha Hemara (IoT), kouto TpsOBa na cwOMpar M mpeaaBaT JaHHH OT
CEH30pH U J1a IoJly4yaBaT OTAAJICYEHU KOMaHIM. Biemaiiku npensun, ye naaeHa loT mpexa
MOJKE Jla WM3MOJ3Ba Pa3IMYHU KOMYHHUKAIIMOHHU TEXHOJIOTWH, HUE JaedUHUpaMe HAKOJIKO
BaXHM TMPOTOKOJIHM AacCleKTa KaTro KpUIITHpaHe Ha JaHHU, NpOBEpKa Ha IIENOCTTa,
yIOCTOBEpsIBaHE Ha M3Ipallavya ¥ MOBTOPHO MpeJaBaHe Ha JaHHU B CIydail Ha HEyCHeX IMpH
npenaBaHeTo Ha makeTH. OmmcBaMe HAmIUS TOAXOJ KbM pEATM3UPAHETO Ha BCEKH OT
aCIIeKTUTE Ha TMPOTOKOJa KaTo dacT orT Hamara cucrema HybridNET 3a konTponm u
KOMYHHUKAIUsl HA MHyCTPUATTHU YCTPOICTBA. XapayepHaTa 06a3a BKJIIOYBA €BTUHU 32-OUTOBU
MHUKpPOKOHTPOJIEPH, paauo cBbp3aHocT (SX1276 u apyru) U KM4Ha CBBP3AHOCT (OCHOBHO
RS485 u Ethernet). Hue cpmio Taka ommcBame MOIpPOOHO CTPYKTypaTa Ha TaKeTHTE Ha
MIPOTOKOJIA, KAKTO M HAIllaTa peajln3amnns Ha MapIIpyTH3UPAHETO Ha MaKeTH B mo-rojemu loT-
Mpexu. ExcriepuMeHTamHHTE pe3yiTaTH ca MHOroOO€maBalld M II0Ka3BaT, Y€ HAIIUST
MIPOTOKOJ pabOTH MHOTO JI00p€ U OCUTYPsiBa MHOTO 100pa MPOU3BOIUTETHOCT U HAJEKTHOCT.
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[14] lchev, V., llchev, S. "Simplified Information Neural Cell Model And Its Basic
Properties,” in Proceedings of the 8th IEEE International Conference on Intelligent
Systems,  Sofia, Bulgaria, September 4-6, 2016, pp. 81-89, DOI:
10.1109/1S.2016.7737404, Electronic ISBN: 978-1-5090-1354-8, USB ISBN: 978-1-
5090-1353-1, Print on Demand (PoD) ISBN: 978-1-5090-1355-5

Pe3iome (aHIIMIICKU €3UK):

The information model of a biological neural cell includes three basic characteristics of
the cell which directly determine the way of information processing in its body. These
characteristics are: the synaptic connections, the cell membrane and the reaction of the cell
soma depending on the summary input signal. The suggested model is mathematically
described and some of its basic properties are analyzed, one of which is the definition of a
projecting space with the same dimension as the dimension of the initial space of the input
vectors. Based on this model a neural structure (NS) is suggested and analyzed, which can
indirectly represent the input vector space of NS in the projecting space which is called in this
paper — multidimensional Hough space.

Pe3ome (0biarapckm e3uk):

NupopManMOHHUAT MoOJen Ha OHOJOTHMYEH HEBPOH BKJIKOYBA TPH OCHOBHH
XapaKTepUCTHKH Ha KJIETKaTa, KOWTO TMPSKO ONpeNeNsIT HadynHa Ha o0paboTka Ha
nH(popManuaTa B HEHHOTO Tsu10. Te3u XapaKTepUCTHKY Ca: CHHAITUYHUTE BPB3KH, KIEThYHATA
MeMOpaHa M peakIusiTa Ha KJIeThYHaTa cOMa B 3aBUCHMOCT OT OOOOIICHHS BXOJCH CHUTHAIL
[Mpennaranuar Mojen € ONMUCaH MaTeMAaTHYeCKd W Ca aHAIM3HPAHU HSIKOM OT HETOBUTE
OCHOBHH CBOWCTBA, €HO OT KOHWTO € ONpPEIENISTHETO Ha MPOCTPAHCTBO HA NMPOEKIUUTE ChC
ChIllaTa Pa3MEPHOCT KATO PAa3MEPHOCTTA HA IBPBOHAYATHOTO MPOCTPAHCTBO HA BXOJHUTE
BeKTOpU. Bb3 OCHOBa Ha TO3W MOJEN ce Mmpejjiara U aHainu3upa HeBpoHHa cTpykrypa (NS),
KOSTO MOK€ HMHAMPEKTHO Ja TMPEACTaBU BXOJHOTO BEKTOPHO NPOCTpaHCTBO Ha NS B
MPOCTPAHCTBOTO HA IPOEKIIMUTE, KOETO C€ HApUYA B TA3H CTATHUS — MHOTOMEPHO MTPOCTPAHCTBO
Ha Hough.
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[15] llchev, S., llcheva, Z. "Modular Digital Watermarking and Corresponding Steganalysis
of Images on Publicly Available Web Portals,” in Studies in Computational Intelligence,
Innovative Approaches and Solutions in Advanced Intelligent Systems, Vol. 648,
Springer, 2016, pp. 189-199, ISSN:1860-949X, DOI: 10.1007/978-3-319-32207-0_12,
SJR:0.219 (Q3).

Pe3iome (aHIIMIICKU €3UK):

The protection of images made available on public web portals on the Internet can be
implemented only through technical mechanisms intrinsic to the images themselves. A digital
watermarking service can be used in an automated way to provide such a mechanism without
human involvement beyond the initial setup of the service and its integration with the web portal
software. Images are published only after they pass through the service which supplies them
with a proper signature identifying the copyright holder and the terms of use. A complementary
steganalysis service identifies the presence of the digital watermarking data and, depending on
its usage, retrieves the embedded copyright information.

Pe3ome (0biarapckm e3uk):

3ammrata Ha W300paKEHUATA, JOCTHIIHU upe3 NyOnnyHu yed moptanu B MHTepHeT,
MOXe Ja ObJe OCBIIECTBEHAa CaMO 4Ype3 TEXHUYECKH MEXAaHW3MH, MPUCHIIM HA CAMHUTE
n300paxeHus. Yciryra 3a 1u(poBO MapKUpaHe MOXKeE J]a Ce N3I0JI3Ba 10 aBTOMATU3UPaH HAYMH
3a OCUT'ypsIBaHE Ha TaKbB MEXaHM3bM 0€3 HOBEIIKA HAMECa OCBEH IIbpBOHAYaJIHATa HACTPOHKa
Ha yciyrata M HEMHOTO MHTerpHpaHe cbc copTyepa Ha yed moprana. M3o0pakeHusra ce
myOJIMKYBaT caMO Clie[l KaTO NPEeMUHAT Ipe3 YCIyrara, KOATO I'M CHabJsiBa ¢ MOAXOIIIO
MapKHupaHe, WICHTH(QHUIMPAIIO TPUTEKATENsI Ha aBTOPCKUTE IpaBa M YCJIOBUATA 3a
n3noi3BaHe. JlonbIHNTENTHA YCIIyTa 3a CTeraHorpad)CKy aHaIu3 OTKPHBA HATMYHETO HA IaHHU
0T IM(PPOBOTO MAPKUPAHE U B 3aBUCUMOCT OT ynoTpedara U3BjIMYa BrpajgeHaTa HHPOpMaIus
3a aBTOPCKUTE IPaBa.
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[16] llchev, S., licheva, Z. "Modular Data Hiding Methods For Improved Security And
Information Exchange On The Internet,” Indian Journal of Applied Research, Vol.5, Issue
3, March 2015, pp. 513-515, Print ISSN: 2249-555X, DOI: 10.15373/2249555X.

Pe3iome (aHIIMIICKU €3UK):

In this paper, we present the general concept of our modular data hiding methods together
with a performance evaluation and comparison of the obtained experimental results to the
results achieved by traditional monolithic methods. We begin with a short introduction into the
general applications of data hiding and digital watermarking and explain their advantages with
regard to the improvement of security in Internet-based communications. We explain the
benefits of modularity in a rapidly changing communication environment, which is
characteristic of today’s Internet. Next, we briefly outline the structure of the modular methods
using the example of our application-specific module for digital watermarking purposes. Then,
we evaluate the overall efficiency achieved by the modular methods and present the obtained
experimental results and numbers comparing them to both traditional research methods and
commercial products.

Pe3ome (0biarapckm e3uk):

B Ta3u cratus ce npeacraBsa 06H_IaTa KOHICIIIHXA Ha HAIUTEC MOAYJIHU MCTOAU 3a KPUCHC
Ha JIaHHW, 3a€JHO C OIEHKa Ha TPEJCTaBIHETO WM U CpPaBHEHHWE HA IIOJYYCHHUTE
CKCIICPUMCHTAJIHU PE3YJITATU C PCIYJITATUTC, NOCTUTHATHU YPC3 TPAJUITUOHHHUTEC MOHOJIUTHH
METOOU. 3amouBaMe ¢ KpaTKO BBBCIACHUC B O6IIII/IT€ MPUITOKCHUSA Ha KPUCHCTO HAa JAHHU U
U(ppPOBOTO MapKUpaHe U 00SICHABaME TEXHUTE MPEAMMCTBA [0 OTHOIIEHHE Ha MOI00PSIBAHETO
Ha curypHoctTa B HTepHeT-0a3upanuTe KomyHHKauu. Hue oOsicHsIBaMe mpeauMcTBaTa Ha
MOJIyJTHOCTTa B OBp30 MpOMEHsIIaTa ceé KOMYHHKAallMOHHA CpeJa, KOATO € XapaKTepHa 3a
nuemHust MUarepuer. Ciiesl TOBa HaKpaTKO CKHUIIUPAME CTPYKTypaTa Ha MOJYJIHUTE METOJIH,
KaTo M3I0JI3BaMe MPUMepa Ha HAIITUS TPHIIOKHO-CTIeH(pIueH MOIyI 3a IeJTUTE Ha ITUPPOBOTO
Mapkupane. Crneq ToBa oOIeHsiBaMe o0mara e€()EeKTUBHOCT, MOCTUTHATA 4Ype3 MOMIYJHUTE
MCTOAN U NPCACTABAMC IMOJTYYCHUTC CKCIICPUMCHTAIIHU PE3YJITATH U YUCJIA, CpaBHSIBaf/'IKI/I '

KaKTO C TPaAUITUOHHHUTEC U3CJICAOBATCIICKU MCTOAN, TaKa U C TBPTOBCKUTC NPOAYKTH HaA I1a3apa.
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[17] llchev, S., licheva, Z. "Modular Digital Watermarking for Image Verification and Secure
Data Storage in Web Applications,” in Serdica Journal of Computing, VVol. 8, Number
4/2014, Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, pp.
309-326, Online ISSN 1314-7897, Print ISSN 1312-6555.

Pe3iome (aHIIMIICKU €3UK):

Our modular approach to data hiding is an innovative concept in the data hiding research
field. It enables the creation of modular digital watermarking methods that have extendable
features and are designed for use in web applications. The methods consist of two types of
modules — a basic module and an application-specific module. The basic module mainly
provides features which are connected with the specific image format. As JPEG is a preferred
image format on the Internet, we have put a focus on the achievement of a robust and error-free
embedding and retrieval of the embedded data in JPEG images. The application-specific
modules are adaptable to user requirements in the concrete web application. The experimental
results of the modular data watermarking are very promising. They indicate excellent image
quality, satisfactory size of the embedded data and perfect robustness against JPEG
transformations with pre-specified compression ratios.

Pe3ome (0biarapckm e3uk):

Hammsar MoayneH moaxol KbM KpHUEHETO Ha JaHHUM € WHOBaTHMBHA KOHLEHIUS B
n3cueaoBareckaTa o01acT Ha KpUeHe Ha JaHHU. Tol Mo3BOJsBa Ch3JaBaHETO HA MOJYJIHU
MeTOIH 3a NU(POBO MapKHpaHe, KOUTO MMAT pasmmpsieMu QYHKIHHA U ca pa3paboTeHu 3a
ynotrpeba B yeb npuiiokeHusi. MeTouTe ce ChCTOST OT JBa BHJa MOIYJIU - 0a30B MOJIYJ U
MPUIIOKHO-CTICNUPUIEH MOy, Ba3oBUAT MOAYN MPEIOCTaBs OCHOBHO (YHKIIMH, KOHTO Ca
CBBp3aHU C KOHKpETHUS Gopmart Ha n3odpaxenueto. Twit katro JPEG e npeanounrtan ¢popmar
Ha n300paxkeHus B VIHTepHET, HUE MOCTaBUXME AKIIEHT BBHPXY MOCTUTAHETO HA HAAEKIHO
BIpaXKJaHe M U3BJIMYaHEe Ha BrpajaeHute AaHHU B JPEG n3o0pakeHus, kato He ce AOIMycKa
Hajnuuue Ha rpewkd. llpunoxHo-cnenupuyHUTE MOAYJIM Cca aJanTHUPYEMH KbM
MOTPEOUTENCKUTE M3UCKBAHUS B KOHKPETHOTO Yye0 mpuiioxkeHue. EKcriepuMeHTamHUTe
pe3yaTaTé OT MOAYJIHOTO HM(POBO MapKHUpaHEe Ha JaHHU ca MHorooOemniaBamy. Te moka3BaT
OTJIMYHO KayeCTBO HAa M300paKEHUETO, 3a/I0BOJIMTEIIEH pa3Mep Ha BIpPAJCHUTE JAHHU U
orninyHa HaaexaHocT cnpsimo JPEG Ttpancopmanmumu ¢ mpeaBapuTeNHO 3aaJcHU

CHOTHOLICHUS HAa KOMITPECHUA.

19



[18] Mishkovski, 1., Basnarkov, L., Kocarev, L., lichev, S., Andreev, R. "Big Data Platform
for Monitoring Indoor Working Conditions and Outdoor Environment,” in International
Conference on Big Data, Knowledge and Control Systems Engineering (BAKCSE '2014),
Sofia, Bulgaria, 5. November, 2014, pp. 107 — 113, Publisher: John Atanasoff Society of
Automatics and Informatics, ISSN: 2367-6450.

Pe3iome (aHIIMIICKU €3UK):

This paper presents a framework and a test bed for monitoring indoor working conditions
and outdoor environment. In particular, we focus on developing: i) a test bed small Wireless
Sensor Network (WSN) for monitoring indoor and outdoor environment parameters using low
cost Arduino controllers, transceivers and sensors, and ii) real-time platform for analysis and
mining of the sensor data. Together the two integral parts will offer not only monitoring, but
also mining of the data and detection of any environmental anomalies.

Pe3ome (0biarapckm e3uk):

Hacrosimara craTus npeacTaBst HAOOp OT HHCTPYMEHTH U TECTOBA cpejia 3a HaOIIIo1eHHe
Ha paOOTHM YCIIOBHUS Ha 3aKpHTO M BBHINHATA cpena. [lo-crenmanno, Hue ce QoKycupame
BBPXY pa3paboTBaHeTO Ha: 1) Majka TecToBa Oe3zxuuHa ceHzopHa Mpexa (WSN) 3a
HaOJII0/ICHNE HA MapaMEeTPUTE Ha BhTPEIIHATA M BHHIHATA OKOJIHA CPEJia, KaTO Ce U3IOJI3BaT
€BTHHU ApPIYyHHO KOHTPOJIEPH, IPUEMO-TIpEAaBaTEIM U CEH30pPH, U ii) TuiaTopma B peasHo
BpEME 32 aHAJIU3 U ThPCEHE Ha 3aBUCHMOCTH B CCH30PHUTE JaHHU. 3a€/IHO, IBETE Hepa3/ieIHU
YacTH IIe TpelyiaraT He caMo HaOJIoJIeHHe, HO W W3BJIMYaHE HAa JIAHHW U OTKPHBaHE Ha
pa3INYHU aHOMAJIUH B OKOJIHATa Cpejia.
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[19] llchev, S., licheva, Z. "Correlation-based Steganalysis of Modular Data Hiding Methods,"
in 15th International Conference on Computer Systems and Technologies (CompSysTech
'14), Ruse, Bulgaria, 27-28 June 2014, pp. 108-115, ISBN: 978-1-4503-2753-4, DOI:
10.1145/2659532.2659611, ACM New York, USA, SJR2014: 0.25.

Pe3iome (aHIIMIICKU €3UK):

In this paper, we present a new steganalysis approach based on correlation and create four
correlation-based steganalysis methods for the analysis of JPEG images. Our main goal is to
evaluate the level of security provided by the modular data hiding methods developed by us
and presented in our previous papers [2,3,5]. The new steganalysis methods rely on detecting
increased noise levels in images containing embedded data by calculating different correlation-
based metrics. The experimental results confirm that the modular data hiding methods provide
excellent invisibility of the data to unauthorized third-parties.

Pe3ome (0biarapckm e3uk):

B T031 cratus ce mpeacTaBs HOB MOJIX0] KbM CTE€TaHAIN3a, OCHOBAH Ha KOPEJaluATa, U
CE Ch3/IaBaT YETHPHU METOJa 3a CTeraHaiu3, 0a3upaHu Ha Kopenamnus, 3a ananu3 Ha JPEG
n3o0paxkeHus. Hamara OocHOBHA 1€l € Ja OIIGHUM HHBOTO HA CHTYPHOCT, OCHTYPEHO OT
MOJIYJTHATE METO/IH 32 KPUEHE Ha JaHHU, pa3pabOTeHH OT HAC U MPEICTABEHU B MPEIUIITHUTE
HU nyosukanuu [2,3,5]. HoBuTe MeTonu 3a cTeraHain3 pa3uuTar Ha OTKPUBAaHE HA MOBUIIEHU
HUBA Ha [ITyM B U300paXCHHUSI, ChIbPKAIIN BrPaJICHN JaHHU, Ype3 U3UMCISIBAHETO HA Pa3INIHU
METpUKH, Oa3upaHu Ha Kopenanus. ExcrnepuMeHTamHuTe pe3yJiTaTh MOTBbPXKAABaT, Ye
MOJIYJIHUTE METO/IU 3a KpUEHE HA JITAHHHU OCUTYPSIBAT OTJIMYHA HEBUAUMOCT Ha JJAHHUTE CIIPSIMO
HEOTOPU3UPAHU TPETH JIUIIA.
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[20] llchev, S., llicheva, Z. "A New Approach to Data Hiding for Web-based Applications,”
Prof. Marin Drinov Academic Publishing House, Sofia, Bulgaria, 2014, pp. 150, 1. ed.,
ISBN 978-954-322-780-8.

Pe3iome (aHIIMIICKU €3UK):

This book presents a summary of our technology for secure data storage, data
transmission, multimedia protection and integrity verification on the Internet. As a consequence
of recent discoveries, the need for security innovations for use in the modern venues of
information publishing and exchange has become clear. We address this issue by creating and
testing a new data hiding concept targeting Internet applications which use multimedia content.
It does not replace the traditional cryptographic protection but rather enhances it and can be
regarded as one further protection level specifically designed for use with multimedia. Among
potential users are corporate Internet portals for end-customers, news and advertising agencies,
security footage producers, keepers and communicators of sensitive private data, artists,
photographers, doctors, astronomers, government administrators and institutions.

Pe3ome (0biarapckm e3uk):

Ta3u KHUra peacTaBs U3J0KEHHE Ha HallaTa TEXHOJIOIMS 33 CUTYPHO CbXPaHEHHE Ha
JlaHHU, NIPEJaBaHe Ha JAaHHM, 3alIATA HA MYJTUMEIUs U POBEpKa Ha 1esnocrra B MIHTEpHET.
BceneactBue Ha CKOpPOUIHM pPAa3sKpUTHsI CTaHa SICHA HEOOXOJUMOCTTAa OT HHOBAIMM B
CHUTYpHOCTTa 3a H3MOJ3BaHE MpPHU CHBPEMEHHUTE HAYMHU 3a MyONMKyBaHe W OOMEH Ha
uHpopmanusa. Hue ce 3aHmmaBame C TO3M TMpoOJieM KaTro Cbh3/laBaMe€ M TECTBaMe HOBA
KOHIIETIIMS 3a KPUEHE HAa JIaHHM, Haco4eHa KbM VIHTEpHET NpUII0KEHMS, KOUTO M3I0JI3BAT
MYJITUMEIUIHO ChIbpKaHue. Ta3u KOHIIETUS He 3aMeCTBa TPAJUIIMOHHATA KpUITOTpadcKa
3aluTa, a M0-CKOpPO 5 M0I00psiBa U MOXKE J1a C€ pasriiekaa KaTo €HO AOIBJIHUTEIHO HUBO Ha
3aluTa, CHEIUAIHO CB3JAJCHO 3a HU3MoJI3BaHe Ipu Myiatumeaus. Cpea NOTEHLUUAIHWUTE
NoTpeOUTENN ca KOPIMOpaTUBHH VHTEpHET MOpTaiM 3a KpaHU KIMEHTH, HOBHHAPCKU H
pPEeKIIaMHU areHIMW, Ch3JaTeNd Ha CUCTEMHU 3a BUAEO HAOJIIOJCHHS, JHIA CHhXPaHSBAIIA U
npeaBallyd YyBCTBUTEIHH JIMYHM JAHHH, XYJOKHHIHM, (oTorpadu, JIeKapH, acTPOHOMH,

ABPIKAaBHU aAMUHUCTPATOPHU U UHCTUTYLIHU.
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[21] Wmues, C. "MomynHu METOIM 3a BrpaxkaaHe Ha mudpoBa nHOOpMAIHS B H300paKECHHSI
3a mo00psiBaHe CUTYpHOCTTa Ha MHTepHEeT-0a3upaHu KOMYyHHKAIMOHHU TUIaTGopMm,"
Axagemuuno uzaatenctso "[Ipod Mapun punos", Codus, 2013, 219 crp., ISBN 978-
954-322-715-0.

Pe3iome (aHIIMIICKU €3UK):

The data hiding as a science is the modern name of a classical science, which has its roots
in ancient Greece [1]. First, it was known under the name “steganography” — from “steganos”
(“covered, hidden”) and “graphia” (“writing”), which was first documented by the German
scientist Johannes Trithemius in his scientific work “Steganographie” [2]. The steganography
at that time is a science focused on the theoretical methods and practical applications of secret
data embedding into different types of media. The end goal was to make the embedded
information invisible for any uninformed user and robust against the normal processing of the
cover medium. The reading of the information was possible only through the application of
specialized transformations. Classical examples of the application of steganography are
watermarks and metal threads hidden in banknotes [3], invisible inks [4] and microprinting [5],
which uses fonts of extremely small size (<0.5mm), which are perceived as a thin line by the
naked human eye.

Pe3ome (0biarapckm e3uk):

Kpuene Ha nannu (anri. data hiding) e MogepHOTO IMe Ha KllacMYecka Hayka, BoJemla
HaAy4ajoTo cu oT apeBHa ['bpuus [1]. [IbpBOHAYATHO TS € M3BECTHA MO/ UMETO CTeranorpadus
— CBCTABEHO OT TPBLKUTE TyMH “‘steganos‘ (“mokpur, TaeH”) u “graphia” (“nmcane”), KoeTo 3a
IIPBB ITBT € JJOKYMEHTHPAHO OT HeMcKus yueH Moxan Tpuremuii (sem. Johannes Trithemius) B
HeroBus HaydeH Tpya ‘“‘Steganographie” [2]. Creranorpadusita mo ToBa BpeMe € Hayka,
(oxycupaHa BbpXy TEOPETHUYHUTE METOJIU U MPAKTUYECKUTE MPHIOKEHHSI HA CKPUBAHETO Ha
TaiiHa WHpOpMaNKs B Pa3NTUYHU BUIOBE HOocemw cpenu. Llenra e ckpurata nHbopmanus aa
ObJe HeBHIMMA 32 HEMH(POPMHUPaHHS ITIOTPEOUTEI H /1a HE Ce BIIUSE OT HOPMAIHUTE 00pabOTKU
Ha HOCeIaTta cpefia, B KoATO € BrpajaeHa. [Ipountanero Ha nHpopManusaTa € Bb3MOKHO CaMo
MOCPEICTBOM TNPHJIATaHETO Ha CIEIHaTu3upanu TpaHchopmanuu. Kiacuuecku npumepu 3a
MPUIIOKEHUETO Ha CTeraHorpadusTa ca BOJHUTE 3HALM U 3aIIUTHUTE METATHU HUIIKH, CKPUTH
B OankHOTHTE [3], HEBUAMMHTE MacTwia [4] U MUKporeyaTsT [S], KOHTO M3mon3Ba mpudToBe
C M3KIIOUUTENTHO ManbK pasmep (< 0.5 MM.), BB3NpUEMaHU KaTO THhHKA JHHHUS OT

HEBBOPBIKECHOTO YOBCUIKO OKO.
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[22] Illchev, S., lichev, V. "Modular data hiding for improved web-portal security,” in 13th
International Conference on Computer Systems and Technologies (CompSysTech '12),
Ruse, Bulgaria, 22-23 June 2012, pp. 187-194, ISBN 978-1-4503-1193-9, DOI
10.1145/2383276.2383305. ACM New York, USA, SJR2012: 0.181. Best paper award.

Pe3iome (aHIIMIICKU €3UK):

The paper presents an innovative usage of the modular data hiding methods [5], [6] for
the prevention of phishing attempts. The main idea is to use the multimedia content of corporate
portals for the enhancement of their security. This is achieved by a combination of modular
data hiding, cloud-based software services and suitable add-ons on the sides of the corporate
portals and their end users. Among the additional benefits are the adaptability of the modular
data hiding to different security needs and the full backward compatibility with already existing
security solutions.

Pe3ome (0biarapckm e3uk):

Crarusara npeacTaBd MHOBATHBHO H3IIOJ3BAHC HAa MOAYJIHHUTEC MCETOAM 3a KPHCHC Ha
naHHM [5], [6] 3a mpegoTBpaTsaBaHeTO Ha onUTH 3a ¢pumuHr. OCHOBHATA LS € a Ce U3M0JI3Ba
MyJITI/IMCILI/IfIHOTO CbAbpPKaHUC Ha KOPIOPATHBHUTC IOPTAIU 3a INOBUIIABAHC HaA TAXHATA
curypaoct. ToBa ce mocTura upe3 KOMOMHAIMS OT MOJYJIHO KpUEHE Ha JaHHH, COPTYyEepHU
o0mayHo-0a3upaHd YCIAyrd W TOAXOAALIM J00aBKM KbM codTyepa OT CTpaHa Ha
KOpHIOpPAaTUBHUTE IOPTAJIM M HA TCXHUTC KpaﬁHH HOTpC6I/IT€JII/I. Cpeﬂ JOIIBJIHUTCIIHUTC
npeauMcCTBa Ca HpI/ICHOCO6I/IMOCTTa Ha MOAYJIHUTC MCTOAH 3a KPUCHE HA JaHHU KbM pa3JIndIHU
HYXOHW, CBbpP3aHHU CbBC CUTYPHOCTTA, W I'bJIHATA CBBMCCTHMOCT C BCYC CBHUICCTBYBALIUTEC
pelIeHus 32 CUTYPHOCT.
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[23] llchev, V., lichev, S. "A classification method based on two separating hyper surfaces,"
in 12th International Conference on Computer Systems and Technologies (CompSysTech
'11), Vienna, Austria, 2011, pp. 149-154, ISBN 978-1-4503-0917-2, DOI
10.1145/2023607.2023633, ACM New York, USA, SJR2011: 0.184.

Pe3rome (aHIIMICKHU €3UK):

In this paper, we propose a method that, in contrast to traditional classification methods
based on Hyper Surface Classification (HSC), uses two - one inner and one outer - classification
hyper-surfaces (CHS). The outer CHS includes the inner CHS together with the set that it
delimits. These two CHS allow the authors to define a new classification rule that uses the
smallest distance between the point to be classified and the intersection points of the double
CHS with a ray starting at this point. In contrast to known classification rules used in HSC-
methods, this innovative rule is reliable and easy to implement in practice, which makes the
proposed classification method accurate and efficient.

Pe3ome (0biarapckm e3uk):

B nacrosimara cratus € npeasioskeH METO/1, KOWTO 3a pa3iiuKa OT TPAAULIMOHHUTE METOIU
3a kiacudukanys, 6a3upanu Ha kinacudukanus uypes xuneprnopbpxHoct (HSC), nznonssa ase
knacuuuupanm xunepnosbpxHoctd (CHS) — enna BbTpemHa u ennHa BbHmHA CHS.
Brumnara CHS BritouBa BbTpeninara CHS 3aeqH0 ¢ MHOXKECTBOTO, KOETO T onpeneis. Te3n
neBe CHS mo3BosisBaT Ha aBTOpUTE Ja Je(PUHUPAT HOBO MPABUIIO 3a KIACHU(PUKAILMS, KOETO
M3II0JI3Ba HAl-MAJIKOTO Pa3CTOSHUE MEXy TOYKaTa, KOsTO TpsiOBa na Obae kiacuduiupana,
U TOYKUTE Ha mpecuyaHe Ha ABoiHara CHS c mby, 3amousall OT Ta3u TOYKa. 3a pa3jivka OT
M3BECTHHUTE MpaBWia 3a Kiacupukanus, u3noinzBanu B HSC-meronute, TOBa WHOBATUBHO
MIPaBWJIO € HAJEKTHO U JIECHO MPHIJIOKMMO Ha MPaKTUKA, KOETO MPaBU IPEJIOKEHHS METO/ 32

Kiacudukanus TO4eH U e(peKTUBEH.
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[24] Topalova, 1., Tzokev, A., llchev, S. "A Preprocessing Method and Classification of 2D
Objects Using Neural Networks," in 18th International Symposium of the Danube-Adria-
Association-for-Automation-and-Manufacturing (DAAAM) "Intelligent Manufacturing
& Automation: Focus on Creativity, Responsibility and Ethics of Engineers”, Zadar,
Croatia, 2007, pp. 767-768, ISSN 1726-9679, ISBN 3-901509-58-5.

Pe3iome (aHIIMIICKU €3UK):

The paper suggests a pre-processing method and classification of 2D objects using neural
network aiming high recognition rate. The proposed research is based on the development of a
method for extracting object parameters and choosing an appropriate pre-processing to
represent an input vector to a neural network (NN) classification system. The input vector itself
and the structure of the NN are optimized in the search for a minimal number of neurons, fast
classification time and high classification rate.

Pe3ome (0biarapckm e3uk):

CratusiTa Tpeasiara METOJ 3a TpeaBaputenHa oOpaboTka u kimacudukanus Ha 2D
O0CKTH, W3MOJI3BAKK HEBPOHHA MpeXa, LeNdlla BHCOKAa CTEleH Ha paslo3HaBaHE.
[IpennoxeHOTO Hay4yHO M3CJEIBAHE CE OCHOBaBa Ha Pa3pabOTBAHETO HA METO/]| 3a U3BIMYAHE
Ha MapaMeTpu Ha oOeKTuUTe W M300p Ha MOAXOIA MpeiBapUTEIHa 00paboTKa, KOATO Oa
MIPEJCTaBIsIBA BXOJEH BEKTOpP KbM KJIacu(UIMpalna cuctema, 0a3upaHa Ha HEBPOHHA Mpexa
(NN). CamusaT BxoJieH BEKTOp U cTpykTypara Ha NN ca onTUMH3UMpaHM IO OTHOILIEHUE Ha
THPCEHETO HAa MUHHMAaJIeH OpOii HEBPOHH, KPAaTKO BpeMe 3a KiIacu(UKauus U BUCOKA CTEIECH
Ha TOYHOCT Ha KJIACU(PHUKAIHATA.
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[25] Topalova, 1., lichev, S. "A preprocessing method and rotation invariant 2D object
recognition using BPG neural networks,” in  Wissenschaftlich-technische
Jubildumskonferenz mit internationaler Teilnahme “15 Jahre FDIBA” - 2006
(Conference with International Participation “15 Years FDIBA" - 2006), Sofia, Bulgaria,
23 November, 2006, pp. 185-190, ISSN 1310-3946.

Pe3iome (aHIIMIICKU €3UK):

The rotation invariant recognition of 2D objects, which have overlapping classes in the
parametrical space is a question of present interest in many scientific fields. The well-known
methods have many disadvantages regarding complicated computation of the input vectors
passing to the recognition system or giving low recognition rate as an end result. In our research
we offer a preprocessing method obtaining a partial invariant 2D object description which is an
input vector to a BPG neural network (NN). Training the NN with such different partial
invariant 2D object descriptors leads to increasing the cognitive capabilities of the NN. The
method is tested with real obtained 2D objects and gives excellent results when proved with
objects not included in the training set.

Pe3ome (0biarapckm e3uk):

Pasno3naBaneTo, WHBapuMAHTHO CHPSMO 3aBbpTaHe, Ha 2D 00eKTH, KOWTO HMaT
MIPUIIOKPHUBAIIH CE KJIACOBE B NAPaMETPUUHOTO MPOCTPAHCTBO, € BBIIPOC OT aKTyaJIeH UHTEPEC
B MHOro Hay4yHu oOnactu. JloOpe HW3BECTHHTE METOIM HMAT MHOTO HEAOCTATBIM IO
OTHOIIIEHHE Ha CJI0)KHO U3YHCIIIBAHE HA BXOJHUTE BEKTOPH, IPEMUHABAIIN KbM CUCTEMATA 3a
pasno3HaBaHe WIN JaBallld HUCHK MIPOLIEHT Ha pa3lio3HaBaHe KaTo KpaeH pe3yiTaT. B HameTo
n3cieaBaHe HUE MpearaMe MeTo/l 3a MpeIBApUTENIHO 00paboTBaHe, MOJTy4YaBalKi YaCTUYHO
nHBapuaHTHO 2D ommcanue Ha 00eKTa, KOETO € BXOJieH BeKTop KbM HeBpoHHa Mpexa (NN) ¢
obpatHo pasnpoctpanenue Ha rpemikata (BPG). O0Oydenuero Ha NN ¢ TakuBa pa3idvHU
YaCTUYHO MHBApHAHTHU 2D neckpunTopu Ha 0OEKTH BOJM 10 yBETUYaBaHE HA KOTHUTUBHHUTE
BB3MOXKHOCTH Ha NN. MeToIbT € TecTBaH ¢ peajHo nosydeHu 2D 00eKTH U JaBa OTJIIMYHU
pe3yaTaTu, KOraTo € MpoBepeH ¢ 00EKTH, KOUTO HE ca BKIIOUYEHU B MHOXKECTBOTO OT OOEKTH,
U3I0JI3BAHO NTPU 00YUYEHHUETO.
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[26] Banepu Wmues, 3marommnust Wmuesa, [uuko bwuBapos, Wnko CrosHoB, CeTo3ap
Nnues, "MobuiiHa cucteMa 3a JUCTAaHIIMOHHO HAOIIOJIEHUE Ha OKOJTHATA cpefa', MaTeHT
66700/28.06.2018, 3asBka 111238/18.06.2012, IlarenTHO BemoMcTBO Ha PemyOimka
Bbwarapus, 3assuren: Uucturyt no Mapopmannonnn n Komynukanuonnu TexHomorumy,
bwarapcka Axagemus na Haykute. [TyonukyBsan B Oronetunu 6p. 07.1/16.07.2018, ctp.
13, u 6p. 08.1/15.08.2018, ctp. 35-40.

Pe3iome (aHIIMIICKU €3UK):

The mobile system for remote monitoring of the environment is a toroidal helium balloon
/1/, on whose outer shell there is fixed a metal ring /2/ with two identical direct-current motors
with fans /3/, which are mounted on the ring at diametrically opposed locations. A solar panel
/4] is mounted on the toroidal balloon /1/. An additional helium chamber /5/ with the same
toroidal shape is attached to the bottom side of the balloon /1/. In the middle of the toroidal
balloon /1/, there is a round console /9/, on which some equipment is arranged. In the middle
of the console /9/, on a movable round platform /18/, a video camera /19/ and an infrared camera
/20/ are mounted. The mobile system for remote monitoring of the environment is used for the
early detection, monitoring and assessment of forest fires or various types of environmental
pollutions that may differ by nature or by location, as well as for the protection and monitoring
of border areas that are difficult to reach.

Pe3ome (0biarapckm e3uk):

MobwuiHaTta cucTeMa 3a JUCTAaHIMOHHO HAOJIIO/ICHHE Ha OKOJTHATA Cpe/ia MPEeCTaBIIsiBa
TOpOHMJAJICH XenueB 0anioH /1/, OT BBHIIHATA CTpaHa Ha KOWTO € 3aKpereH HEeMOJBHKHO
METaJeH MPBCTEH /2/ ¢ MOHTHpPAaHM Ha HEro IUAMETPATHO PA3MOJIOKEHH JIBa CHAKBU
MOCTOSTHHOTOKOBH JIBUTATENS C nepku /3/. Bepxy Toponmanaus 6aioH /1/ € MOHTUPaH CITbHYEB
na”en /4/. KeM nonHara ctpana Ha OanoHa /1/ e mpuKpeneHa JOMbIHNUTENIHA XeIHeBa KaMepa
/5/ c¢be cwiata TopouaanHa popma. B cpenara Ha Topougantus 6anon /1/ e MOHTHpaHa KpbIjia
KOH30:1a /9/, BBPXY KOSITO € HapeieHa anaparypa. B cpenarta Ha koH3omara /9/ BbpXy MOIBIKHA
Kkpbraa miatdopma /18/ ca monTupanu Bujeokamepa /19/ u wuHppauepBena kamepa /20/.
MobwuiiHaTa cucTeMa 3a AUCTAaHIIMOHHO HAOJI0ICHHE Ha OKOJTHATA CPela HAMUPA MPUII0KEHHE
3a paHHO OTKpHBaHe, HAOJIIOJICHUE U OI[CHKA Ha TOPCKH MOYKapH, HA Pa3IMYHU 1O XapaKTep U
MECTOHAXOXKICHUE 3aMbPCSIBaHUs HA OKOJIHATA CpPe/ia, KAKTO M 33 OXpaHa W HaOJI0/ICHHE Ha

TPYZXHOAOCTBIIHU ITOTPAHUYHU PANOHH.
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[27] Cserozap Unues, Pymen Anpapees, Unko CrosiHoB, 3naronwnus Mirdesa, "EnexktpoHHO
yIOpaBJIeHUE Ha MOJIyIPOBOJHUKOB Jia3ep 3a IMpeHocuMa ynoTpeba', mone3eH Mojes
2909/30.03.2018, 3asBka 3916/27.11.2017, IlarenTHO BemoMcTBO Ha PemyOimka
Bbwarapus, 3assuren: Uncturyt no Mapopmannonnn n KomyHnukarmonau TexHOIOTHH,
bwarapcka Axagemus Ha Haykute. [Tyonukysan B Oronetunu 6p. 03.2/30.03.2018, crp.
602, u 6p. 04.2/30.04.2018, ctp. 4702-4708.

Pe3iome (aHIIMIICKU €3UK):

Device for the electronic control of a semiconductor laser for portable use implements a
compact and energy-efficient power supply of a semiconductor laser diode from a battery
voltage source or from an adapter from the electrical power grid. A regulated current is
generated without any peaks or other forms of interference during the time of operation and
there is a protection mechanism against polarity reversal of the power supply voltage.

Pe3ome (0biarapckm e3uk):

Y CTpoIiCTBO 32 €NEeKTPOHHOTO YIIPaBJICHHE Ha MOJYNPOBOJIHUKOB JIa3ep 3a MPEeHOCHMa
ynoTpeba pearn3upa KOMIAKTHO U €HEePTrUiHO €(pEeKTUBHO 3aXpaHBaHE Ha MOIYyHIPOBOJHUKOB
Ja3epeH AUOA OT OaTepHeH U3TOYHHK Ha HAPE)KEHUE WK a[anTep OT eIEKTPUIecKaTa Mpexa.
[Toctura ce perynupan TOk 6€3 MMKOBE WIM JIPYTd CMYIIEHHS 110 BpeMe Ha paboTa U 3amuTa
0T OOpBIIIaHe HA MOJSPUTETA HA 3aXPAHBAIIOTO HAPEKECHUE.
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[28] Cgeroszap Nnues, Pymen Auapees, Teomop CaBos, 3maronunus Uiuesa, "Bogoycroiuns
€JIEKTPOHEH KOHTPOJEp 3a W3MEpBaHE Ha TeMmIepaTypa M Biara'", IMOJIE3eH MOJEI
2832/30.11.2017, 3asBka 3845/11.09.2017, IlarenTtHO BemoMcTBO Ha PemyOimka
bwarapus, 3assuren: Uncturyt no Mapopmannonnn n Komynukanmonnu TexHomoruy,
bwiarapcka Axagemust na Haykurte. [TyonukyBsan B Oronetunu 6p. 11.2/30.11.2017, ctp.
56, u 0p. 12.2/29.12.2017, ctp. 120-126.

Pe3iome (aHIIMIICKU €3UK):

The waterproof electronic controller for the measurement of temperature and humidity is
used as part of systems for controlling various types of processes — in the industry, the building
automation, the meteorology, etc. The controller has a unified communication protocol that
allows the participation in a communication network and the transmission of both already
measured and current data of the ambient temperature and humidity of the environment. The
communication network is connected to the Internet via a GPRS/3G modem and allows remote
monitoring for the purpose of data analysis and subsequent control. The use of a dustproof and
waterproof enclosure and the respective installation of the temperature and humidity sensors on
the enclosure enables the use of the controller both indoors and outdoors, where it is exposed
to various weather conditions.

Pe3ome (0biarapckm e3uk):

BooycTOWYMBUSAT €IEKTPOHEH KOHTPOJIEp 32 M3MEpBaHE Ha TeMIlepaTypa U Biiara ce
M3I0JI3Ba KaTO YacT OT CUCTEMH 332 KOHTPOJ Ha Pa3IMYHU BUJOBE MPOIECH — B UHAYCTPHSITA,
B CrpajiHaTa aBTOMATH3aIusi, B MeTeopojorusita u Jpyru. KoHTponepbT pasmoiara ¢
yHH(UIIIPAaH KOMYHHKAIIMOHEH MPOTOKOJI, KOWTO MO3BOJISIBA YYaCTHETO B KOMYHUKAI[HOHHA
Mpema 158 Hpe;[aBaHeTo Ha KaKTO BE€UYC I/I3MepeHI/I TakKka U aKTyaJIHI/I JaHHU 3a TeMHepaTypaTa 158
BJIQKHOCTTA Ha OKOJIHATa cpena. KomyHukannoHHaTa Mpexa € cBbp3aHa ¢ MHTepHeT upe3
GPRS/3G MomeM u MO3BOJISIBA OTHAJICYEHO HAOIIONEHME C €] aHaJIW3 Ha ITaHHUTE U
MoCHe/Bal KOHTpOJI. V3MON3BaHETO HA MPaxOyCTOWYMB M BOJOYCTOWYMB KOPIYC U
ChOOpPa3CHHUIT C TOBA MOHTaX HAa CEH30pUTE 3a TEMIeparypa W Bllara IO3BOJISBA
HpI/IJIO)KeHI/IeTO Ha KOHTpOHCpa KaKTO B SaKpI/ITI/I IIOMCIICHHUA, TaKa U B OTKpI/ITI/I HpOCTpaHCTBa,

M3JI0’KEHH Ha aTMOC(EPHOTO BIIUSHHUE.
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[29] Cgeroszap Nnues, Pymen Auapees, Teomop CaBos, 3inaronunus Winuesa, "UuaycrpuaneH
EJIEKTPOHEH KOHTpPOJEep ¢ pasmmpsieMa nepudepus”, monezen momxen 2807/31.10.2017,
3asBka 3808/27.07.2017, IlatentHo BemomMcTBO Ha PemyOnwka bwirapus, 3asBurten:
NuctutyT no Uudopmarmonnu u Komynukanmonnu Texnonoruu, beirapcka Axkagemust
Ha HaykuTe. [TyOnukyBan B Orosietun 6p. 10.2/31.10.2017, ctp. 40.

Pe3iome (aHIIMIICKU €3UK):

The industrial electronic controller with extensible peripherals is used for automation of
industrial processes, management of buildings and appliances and remote monitoring and
control. The controller consists of a power supply unit providing several supply voltages,
microprocessor control, communication through wired and wireless technologies, temperature
sensor, analog inputs and outputs and extensible peripherals for the adaptation to a specific
application. The controller implements the construction of a local communication network with
wired and wireless segments by means of modern technical solutions and a unified
communication protocol. This local network has Internet connectivity via GPRS/3G modems
connected to one or more controllers that are part of the network.

Pe3ome (0biarapckm e3uk):

WNHpycTpuamHusT eNeKTPOHEH KOHTPOJIEp ¢ pasmmpsieMa nepudepus ce M3IoisBa 3a
aBTOMATHU3MpaHe Ha MHTyCTPUAIIHU MIPOLIECH, YIIPABIIEHUE HA CTPAJIU U arperaTu U OTAAJICYEHO
HaOmoIeHre U KOHTPoJI. KOHTponepbT ce ChbCTOM OT 3aXpaHBalll 010K, IPEJOCTABAI HIKOIKO
3axXpaHBallld HAIpPEKEHUs, MUKPOIIPOLIECOPHO YIIpaBICHHE, KOMYHMKAIUS 4Ype3 XUYHU U
0€3:)KMYHU TEXHOJOIMH, CEH30p 3a TeMIepaTypa, aHaJOrOBH BXOJOM3XOAM M paslIMpsieMa
nepudepus 3a HamacBaHe KbM KOHKPETHO mpuiokeHHe. KoHTponepbT peanmsmpa Cbhbe
ChBPEMEHHHU TEXHUUECKHU PEIIeHNs U YHU(DULIMPaH KOMYHUKAIIMOHEH IPOTOKOJ U3IPaXKAAHETO
Ha JIOKaJIHa KOMYHHKAIIMOHHA MpEXKa C KUYHU U O€3KUYHU CerMEeHTH. Ta3u JoKajiHa Mpexa
uma HWurtepuer cBbp3anoct npe3 GPRS/3G momemu, cBbp3aHM KbM €OUH WIH TIOBEYE
KOHTpOJIEpH, y4acTBallld B MpeKaTa.
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