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PE3IOMETATA HA OOKNAOUTE CA NOAPEAEHU NO NPOrPAMATA

1.1.
CIHEKTPAJIEH AHAJIN3 HA SCALE-FREE U SMALL-WORLD MPEXHU
Mupuo Hopaanos Mupues

dakynTer o TeNeKoMyHHKauu, Texaudaeckn yauBepcutet - Codus,
Codwus 1000, 6yn."Kn. Oxpuacku" 8, +359 887 412 248, mircho@mirchev.eu

Hacrosimata pa3paboTka pasriexxja OCHOBHMTE MOJENIM 3a H3rpaxJaaHe Ha T.Hap.
KOMILUIEKCHU CUCTEMU U Mpexu - mojnen Ha Epaboc-Penme, momen na Batc-Crtporam u
Mozen Ha bapabamm-AnOGepr. Te3um Monenu ca Ch3JaJeHU 32 ONHUCAHUE HA PA3TUYHU
dbenomenn HabIOIaBaHU B MPEKUTE B peanHus cBAT. HampaBeH e cnekTpasieH aHaiau3 Ha
MpEeICTaBeHUTE MOJIEIH, KAKTO M € Hu3cjeABaHa Oazara OT JaHHH C BPB3KUTE MEXIY
aBTOHOMHUTE cucteMd B HMHTepHer. ChIlO Taka € HalpaBeHa € ChIOCTaBKA MEXAY
CHEKTPaJHUTE XapaKTEPUCTUKU Ha aHAJU3UPAHUTE MOJEIUM M Mpexu. Bb3 ocHOBa Ha
paboTtaTa Moxe Ja ce pa3paboTy HOB MOJIEN Ha M3TpaXkJaHe Ha rpadu OomucBaIId €lIHa OT
Hal-rOJIEMHUTE MPEKHU B cBeTa - MIHTEpHeT.

ON THE SPECTRA OF SCALE-FREE AND SMALL-WORLD NETWORKS
Mircho Jordanov Mirchev

Faculty of Telecommunications, Technical University of Sofia,
8 KI. Ohridski Blvd, 1000 Sofia, +359 887 412 248, mircho@mirchev.eu

This paper reviews the most commonly used models of complex systems and networks -
Erdos-Renyi, Watts-Strogatz and Barabasi-Albert models. These models address different
sets of properties and phenomena of real-life networks. Spectral analysis of the reviewed
models has been made and also a dataset of Autonomous Systems (AS) links is been
reviewed. Spectral analysis for the AS-links graph has been made and compared the spectra
of the reviewed models. Based on this works, a new model can be developed, that better
describes the unique characteristics of the biggest and most complex network - Internet.

1.2.

HoAXOIHU 3A ®POPMUPAHE HA CUT'HAJIA, HEIIPEJIN3BUKBA Il
IMPEXOJHU ITPOLECHU B KAHAJIA 3A BPB3KA

I'anuna YepueBa, Xpuctuna CnupuioHoBa

* Buciie TpaHcnopTHO yuwiuiie ,, Togop Kabnemxkos” ®@akynrtet mo Komynukammu n
eNeKTpoob3aBexaane B Tpancnopra, Codus 1574 , 6yn. ['eo Munes 158,
galja_cherneva@abv.bg, hristinaspiridonova@abv.bg

[Ipu npenaBaHe Ha NUCKPETHU CUTHAJIM BBb3HUKBA MIPEXOJIEH MPOIIEC HAa M3X0Ja Ha KaHaja,
KOWTO HamaysiBa CKOPOCTTa Ha TpejaBaHe Ha WHpopManuara. BenencrtBue Ha MpexomaHus
MIpoIIeC BCEKH Mpe/laBaH CUMBOJI OKa3Ba BIUSHUE HA CIEJBAIUA U U3MEHs opMara my.
Ilenta Ha cratmsaTa € Ja 0O0OCHOBE W MPENJIOXKH IMOJXOJ] 3a OoNTHUMU3alus dopmaTa Ha
CUTHAaJIa Taka, 4€ MPU MPElIaBaHEeTO My Mpe3 JIMHEEH KaHajl, Ha M3XOJa J1a He Bb3HHKBA
MIPEXO/ICH MpOoIIeC.



KnrouoBu AyMU: TUCKPCTHHU CUTHAJIU, MCKIYCHUMBOJIHU HU3KPUBABAHUA, IIPEXOACH ITPOLCC,
JIMHCCH KaHaJl

APPROACHES FOR THE FORMATION OF SIGNALS FOR ELIMINATION THE
TRANSITION PROCESS BY THE TRANSMISSION

Galina Cherneva, Hristina Spiridonova

At transmitting of digital signals arise transition process of the channel output, which to
reduce the speed of transmission of the information. As a result of the transition process
each transmitted symbol influences on the next symbol and changes its shape.

The paper presents the optimization of the transmitted signal form in a linear channel for
elimination the transition process of the channel output.

Keywords: digital signals, distortions between symbols, transition process, linear channel

1.3

IHETOTO NOKOJIEHHME (5G) - MOBWJIHU CUCTEMHU U TEXHOJIOI'MA 3A
KOMYHUKAIIMU HA BBAEILETO

Pocen Ilacapenckun®, Bacua Kbapes** u Teogopa UBanoBa***

* HoB bbarapcku Yausepcurer Codust, lenaprament ,, Tenekomynukauuu‘‘, Codust 1000,
bearapus, yn. ,,MounteBuneo 21, e-mail: rpasarelski@mail.bg
*** MUHHCTEPCTBO Ha TpaHCTIOPTa, HH(OOPMAIIMOHHUTE TEXHOJIOTHH U ChOOIIIEHUSITa HA
Peny6nuka boarapus , Copus 1000, yu. "/Iskon Urnatuit" Ne 9

B macrosmmuTe MOOWIHM KIETHYHHM CHCTEMH KAaTO OCHOBHA TEXHHYECKa
XapaKTEepUCTUKA 3all0YBa J]a C€ pasriiexkJa CKOpPOCTTa Ha MPEHOC Ha JaHHU. Ta3u CKopocT
HE OTroBapsi 3a IIBJITO Ha HyxauTe Ha noTpedutenure. C BBBEXKIAHETO HA MOOWIHHUTE
CHUCTEMU OT TpeTa TeHepalus, KOUTO ca eTal OT Pa3BUTHETO Ha HU(PPOBUTE KICTHYHHU
CHUCTEMH, 3aroyBa ObJCIINS MPOCTIEPUTET HA MOOMIIHUTE MpexHu. Te ca oTmpaBHA TOUYKA 3a
YCHBBPIICHCTBAHE HA CUCTEMATa U YCIYTUTE, MPENOCTaBIHN Ha KpalHUTE MOTPEOUTENH U
JaBaT TIOJIE 3a JICUCTBHE Ha pa3paboTYMIUTE HAa KOMYHHUKAIIMOHHO O0OOpyaBaHE U
CTaHJAPTU3ALMOHHUTE OpPraHU3AIMU 3a Ch3JaBaHE Ha MOJOOPEHO YETBHPTO MOKOJICHHE
MOOUITHU KJIeThYHHM cucTemu. [lormeanarto B o0y miuaH Ha Bceku 10 roauHu ce BbBEXKAA
HOBO MOKOJIeHHE KieTbuHa cuctema. IIpe3 2011r. craptupa BbBEX/IaHETO Ha Hail-HOBaTa
yerBbpTa reHepauus - 4G LTE (Long Term Evolution) mpexu. C UMIUIEMEHTHUPAHETO Ha
HOBaTa TEXHOJIOTHUS CE€ MpecieaBaT CKOPOCTH 3a mpeHoc Ha gaHHU oT 100Mb/s Ha Ga3oBa
ctaHiua. CUCTEMHUTE OT YETBBPTO MOKOJIEHUE HE CAMO CTPEMST KbM BHUCOKHU CKOPOCTH Ha
MIPEHOC, HO MPHU TAX M3IUIO CE MPOMEHs CTPYKTypaTa Ha Mpekara, KosiTo ce rpaau Ha [P
sapo. CnenBaiiku Ta3u TEHJEHIIMA c€ 04akBa B HauanoTo Ha 2020 r. BbBEX1aHEe HA MOOWITHA
KJIEThYHA CHUCTEMa OT HOBO MmokojieHue - 5G. MaesTa Ha merata reHepalus MpEXH € Ja
MPOMEHU HAYWHA, M0 KOWTO Ce MpeiaraT KJISThUHU YCIYTH U IJIAHOBE B CBETOBEH Marao.
[lenTa e na 3amo4yHe HOBa epa B MOOMJIHUTE KOMYHUKauH. C METOTO MOKOJICHHE MOOUITHU
KJIEThYHU CUCTEMH e ObJAT MOCTUTHATH XWJISAN MIBTH MO-BUCOKU CKOPOCTH Ha TIPEHOC Ha
JAaHHU B CpPaBHEHUE C HACTOAIIWTE CUCTEMU U TOBAa YBEIMYEHUE Ha CKOpPOCTTA WIE C€
W3MepBa OT TIJIeJIHA TOYKA Ha OTACIHHUTE KpallHu moTpeOuTenu. Mpexure OT TeTOo
MOKOJICHUE III€ TOAAbPKAT IMIUPOKOJICHTOBU KaHAlM OT HAKOJIKO JIECeTKH rura Ourta 3a
CEKYH/Ia, 3a Jla C€ TapaHTUpa OOCIYKBAHETO HA MOTPEOUTEINTE HABCKB/IE U 10 BCIKO BpeMe
Ha TUTaOUTOBO HHUBO. BpeMe3akhCHEHHETO B Mpekara Iie Ob/ie peAyllUpaHO B TPAHUIIUTE
Ha | ms paguo nareHuusl B enHata nocoka M 10 ms jmareHnusa oT kpai a0 kpaid. Iletoro
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MOKOJIEHWE MOOUITHU CUCTEMH I1I€ MIpeiara MacuBHa CBbp3aHOCT Wi 106 MOOUITHU BPB3KU
Ha KBaJpaTeH KUJIoMeTbp. Mpexara mie 0b/ie BUCOKO epeKkTuBHA U npousBoauTenHa - 100
BT TI0-BHCOKA eHepruiiHa edekruBHOCT OT 4G u 10 Mb/s Ha kBajipaTeH METHp MPEHOC HA
JaHHU W LIe Ipejjiara YCIYrMTe CH C HylieBa OTKa3HOCT. C BBBEXKIAHETO Ha IETOTO
MOKOJICHWE M TEXHOJOTMUTE Ha OBJEHIETO KAaTO — MOOWIIEH O0JIaK, KOTHUTHUBHO DPajaHuo,
BUpTYyaiu3aius, copTyepHo neduHUpAaHU MPEXH, Ipe/cTaBaTa HU 3a MOOUJIHU KIETHYHU
CUCTEMH 1€ CE MPOMEHU M3KIIIOUUTEIHO ChILIECTBEHO.

KaouoBu nymm: 5G, mokonenue, MOOWIEH 00JaK, KOTHUTUBHO paauo, copTyepHO-
neduHUpaHa Mpexa.

FIFTH GENERATION (5G) - MOBILE SYSTEMS AND COMMUNICATION
TECHNOLOGIES OF THE FUTURE

Rosen Pasarelski*, Vasil Kadrev**, Teodora Pasarelska***

* New Bulgarian University-Sofia, Department of Telecommunications, Sofia 1000,
Bulgaria,
21, Montevideo Str., e-mail: rpasarelski@mail.bg
*#* Ministry of Transport, Information Technology and Communications of the
Republic of Bulgaria, Sofia 1000, 9 Diakon Ignatiy Str.

In current cellular mobile systems, the data transmission speed is considered as the
main technical characteristic. This speed is not responsive to the needs of users. With the
introduction of third generation mobile systems, which as a result of the development of
digital cellular systems, the future of mobile network prosperity begins. They are intended to
improve the system and services provided to consumers, and provide a platform for the
communications equipment community and standardization organizations to create an
enhanced fourth-generation mobile cellular system. In general, a new generation of cellular
systems is introduced every 10 years. In 2011, launched the introduction of the latest fourth
generation - 4G LTE (Long Term Evolution) networks. With the implementation of the new
technology, data transfer rates of 100Mbps per base station are being pursued. Fourth
generation systems not only aim for high transfer rates, but they completely change the
network structure that builds on the IP core. Following this trend, a new generation of
mobile cellular system - 5G - is expected in early 2020. The idea of Fifth Generation
Networks is to change the way cellular services and plans are offered globally. The goal is
to launch a new era in mobile communications. With the fifth-generation mobile cellular
systems, thousands of times higher data rates will be achieved compared to current systems,
and this increase in speed will be measured from the point of view of individual end-users.
Fifth generation networks will support broadband channels of several tens of Gigabits per
second to ensure customer service all the time and at any gigabit level. Network delay will
be reduced to 1 ms radio latency in one direction and 10 ms end-to-end latency. The fifth-
generation mobile systems will offer massive connectivity or 106 mobile connections per
square kilometer. The network will be highly efficient and productive - 100 times more
energy efficient than 4G and 10Mb/s at square meter of data transmission and will offer its
services with zero refusal. With the introduction of the fifth generation and future
technologies as mobile cloud, cognitive radio, virtualization, software-defined networks, our
idea of mobile cellular systems will change very significantly.

Keywords: 5G, generation, mobile cloud, cognitive radio, software-defined network.
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OCOBEHOCTHU B PABPABOTKATA HA VOIP ITPUJIOKEHUS ITPU 10S
HHJIAT®OPMHU
®uiun AHA0HOB, Kupua A”resnos

HBY, Jlemaprament Tenekomynukaiuu, Codus, 1618, Moutesuaeo 21,
kiril.angelov(@abv.bg

Hacrosimus [okjaa omuMcBa OCHOBHUTE TIOJIOKEHUsA Tpu  pa3paborBaHe Ha VolP
NPWIOKEHMsI, BAIMJIHU U Npu pa3zpaboTkara Ha VolP mpuinoxenus 3a omepanunoHHaTa
cuctema 10S. Hapen ¢ o6muTe moyioxeHus ca o4epTaHu U celupuKuTe mpu pazpadoTkara,
3acsraniy caMo TPUIIOKEHHATa 3a MOOWIHU ycTpoicTBa Ha Apple ¢ 10S. 3a npumep e
M3MoJ3BaHa pa3zpaborena aBropcka VolP cucrtema, oOxBamiamia KakTo CbpBbpHA 4acT, Taka
Y KJIIMEHTCKA YacT noj miatdopmara 10S .

KirouoBu nymu: moounuu VolP npunoxenus, VoIP 10S, VoIP 3a 10S, VoIP

This paper describes the design choices when developing a VolP application and the
specifics for an 10S application. All examples are based on the our own developed VolP
system, including both the server and the client side.

Keywords: mobile VolIP applications, VoIP 10S, VoIP for i0S, VoIP

2.1.

JAOMAIIHA CTAHIUA 3A MOHUTOPHUHI' U ITPOI'HO3A HA BPEMETO C
IMPUJIOKEHUSA B YMHUTE KbIIN

®uiun AagonoB*, I'eopru IleTpoB**

*nen. Uadopmartuka, HBY, ynmuma MonteBuaeoNe2 1, mom. Kox 1618, Codus,
e-mail fandonov@nbu.bg
**nen. Tenexkomynukanuu, HBY, ynuna MouteBuaeoNe2 1, mormr. Kog 1618, Codus,
tenedon 0889762430, e-mail gpetrov@nbu.bg

Hacrosimus nmoknan mpexacraBs paspaboTkata Ha cBOOOJEH XapAyepeH MPOeKT 3a
pa3paboTka Ha JOMallHA MOHHUTOPUHI CTaHIUS 3a KIMMAaTHYHATA ¥ EKOJOTHYHATa
00CTaHOBKa C MPUJIOKEHHUSI B YMHUTE KbiW (M mapHui). KoHkpeTHaTa MMIIEMEHTAIUS
W3M0JI3Ba OTBOPEHU XapAyepHHU MuiatrGopmu U cBoOOJeH codTyep, KaKTO W OPUTHHATHU
TEXHUKHU 32 TpaduyHa BU3yaIM3alUsi HA MPOTHO3UTE, YIPABICHUETO, UMIUIEMEHTAIUs Ha
0a30BM aITOPUTMU 32 KPATKOCPOUYHU JIOKAJIHM MPOTHO3U HA BPEMETO, C BB3MOXKHOCT 32
MMILUIEMEHTAIUSI HA OPUTHHAIHY aJTOPUTMHU 332 B3€MaHE Ha PEIICHUs P UHTEITUTCHTHOTO
OTOIJICHWE, KIMMAaTU3alus M OCBETJICHHWE HAa YMHUTE KbUIM M MaJKd MapHUIU 3a
OTIJICK/JAaHE Ha E€KOJOTMYHO YUCTU 3eleHYyld (YMHU mapHUIM U rpaauHu). Cucremara
npejJiara MpexoBa CBbP3aHOCT U B3MOXKHOCT 32 YIPaBJICHUE U MOHUTOPUHT OT MOOMIHU
YCTpPOWCTBA.

WEATHER STATION FOR SMART HOME APPLICATIONS
Filip Andonov, Georgi Petrov

This report presents the development of a free hardware project for climatic and
environmental home monitoring station with applications in smart homes (and greenhouses).
Specific implementation uses open hardware platforms and free software, as well as original
techniques for graphical visualization of forecasts, management, implementation of base

11



algorithms for short-term local time forecasts, feasible to implement original intelligent
heating decision making algorithms, lighting smart homes and small greenhouses for
growing green vegetables (smart greenhouses and gardens). The system offers network
connectivity and the ability to manage and monitor mobile devices.

2.2,

CUHXPOHMU3ALUA HA BIPAJEHU CUCTEMM, YPE3 OIITUMU3UPAHE HA
INPOLECA HA KOMYHHUKALIIA C OBIIA CPEJIA PA3ITIOJIOKEHA HA
OBJIAYHA CTPYKTYPA

Hesen HukoJsioB

Texanuecku YuupepcuteT Codus, @akynrer no Kommorspau Crucremu u TexHOMOTHH,
Codwus, bearapus, oyn. ,,Kin. Oxpuacku® 8, 61. 1, e-mail: n.nikolov@tu-sofia.bg,
ten: 0886238266

Ta3zu cratusi omucBa HaumHa Ha cBB3BaHe Ha loT BrpameHutre cucteMu KbM OOJTa4YHH
CTPYKTYpH, KaTo 3a IeNTa ce OOSCHIBAT M3MOJ3BAHUTE TEXHOJOTHH, KAKTO M HAYMHUTE 32
CUHXPOHM3AIMA W KoMyHHUKamus. M3mom3Ba ce crnenuanm3upadn loT oOnak, kaTto TOM
nony4daBa gaHHU oT [oT Brpamenu cucremu. llenn ce onTMManHa KOMYHUKAUUS MEXIY
obnaka u [oT BrpajieHUTE CUCTEMHU.

This article describes a way for communication and connection of IoT embedded systems to
Cloud structures, ana for this purpose used technologies are described, as well as, a way for
synchronization and communication. They use specialized IoT Cloud, as it receives data
from [oT embedded systems. The goal is optimal communication between Cloud and IoT
embedded systems.

2.3.
BE3)KMYHA CUCTEMA 3A YIIPABJIEHUE HA ®OUEPBEPKHA
Mosko Pakanos*, Orusn Kynes**, Ceernosap Hemen**

XumukoTexHonornden u Meranypruuen YHusepcuretr Codust, *karenpa Enexrporexuuka
u Enexrponuka, **karenpa ®usuka, Codpus 1756, bearapus, Oyin. ,,Kin. Oxpuacku® 8,
e-mail: yovko rakanov@abv.bg

Cp3azeHa € HalbJIHO KOMIIOTHPU3UPAHA CUCTEMA 3a MUPOTEXHUUYECKO 1I0y. Ts ce cheTon
OT U3CTPENBALIM MOAYJIH, KOUTO CE€ YNpaBJIsSBAT OT KOMITIOTHP € MOMOIITA Ha UHTepdeiiceH
Monyn. Beeku mscrpensain MoAys MOXKe Aa poussene 32 u3cTpena, cbe 3aJaJcHO BpeMe 3a
BCAKa 3amanka. MoaynuTe KOMYHUKHpAT C HHTEppecHHUs MOIya dpe3 paaHo-
TpancuiiBbpu. UuaTepdericHusaT Moayn e cebp3an mo USB ¢ KoMmioThp, OT KOMTO mporpama
KOHTPOJIMPA MpoILeca Ha IOArOTOBKA: TECT HA BCSKA 3allalKa BbB BCECKU MOJYJI, 3apekKIaHe
Ha BPEMETO 3a BCEKH H3CTpeN, CTapT Ha M3CTPENBAaHETO Ha (QOUEpBEepKUTE U
CUHXPOHU3UPAHO MY3UKAJIHO U3IIBIIHEHHE 110 BpEME Ha LIOYTO.

Kiro4oBu 1yMu: MUPOTEXHUYECKO LI0Y, KOMIIIOTBPHA CUCTEMA, PaIUO-TPAaHCUNBBPU
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WIRELESS FIREWORK SYSTEM
Yovko Rakanov*, Ognyan Kunev**, Svetlozar Nedev**

*Electrotechnics and Electronics, **Physics, University of Chemical Technology and
Metallurgy 8, Kliment Ohridski, Blvd. Sofia, 1756, BULGARIA 0895627992,
e-mail yovko rakanov@abv.bg

A fully computerized system for fireworks show is created. It consists of many firing
modules which are governed by a computer trough an interface module. Every firing module
can produce 32 shots at given time each. The modules communicate with the interface
module using wireless radio transceivers. The interface module is connected to a computer
trough USB and a computer program controls the process of the show preparation: test of
each shot in each module, the loading of the time for each shot, the start of the firework
firing and the synchronous music playing during the show.

firing modules

Ny
\\M_\_'—/
\___/

interface
modulg

24.

KOMYHUKAIIMU KBM I'PYIIA IITOTPEBUTEJIM IIPE3 LTE CBBP3AHU C
OCUT'YPABAHE HA OBIIECTBEHATA BE3OITACHOCT

I'eopru Ilumurtpos

Bucie Boennomopcxko yuunume “H. 1. Bammapos®,
Hapuranuonen ®@akynrer, Bapna 9026, bearapus, yiu. ,,Bacun dpymes 73,
e-mail: g.dimitrov(@nvna.eu

Texunonorusita Long Term Evolution (LTE), kosiTo uma cBouTe KOpPEeHH B MOOWIHHUTE
KOMYHHUKAIlMN 32 KOMEPCHUAIHU LIEJIH, ITOCTEIIEHHO CE€ NMPEBPBIIA BbB BIUATEIHO PEIICHUE
3a KOMYHUKAIlUU CBBP3aHU C OCUTYpSBaHETO Ha Oe3omacHocT. B Marepuana ce aHanmu3upa
kak HacroammTe LTE cucremMu morar na moaabpkaT rpynoBa KoMmyHukamus. Cropen
M3UCKBAHMATA 3a CUTYPHOCT, MOXe Ja ce TBhpAu ue Bcsika LTE pannoBpb3ka momabpika
TaKbB BUJI 00IIIeCTBEHAa KOMyHUKanus. 3a na ce mposepu Aanu LTE e npuinoxuma 3a Takuba
ey, € BaXHO Ja ce npoyuu ganu LTE cuctemute onTuMHU3UpaHu 3a Bpb3Ka OT BUAA “‘€IUH
KbM €JMH~ Ca B ChCTOSHHUE Ja OCUTYpST T'PyllOBa KOMYHHKAILIMS - €IHa OT Hal-BaKHUTE
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KOHIICTIIINHU B oOIIecTBeHaTa 0e3omacHocT. Upes mpuiiaraHe Ha HOBa CXeMa 3a KoJupaHe Ha
unaekcure kpMm omnepanuure HARQ, e mokazano ye LTE cucremara Moxe ga ocurypu
rpynoBa KOMyHUKALIUA.

Communications to LTE user groups related to public safety (Georgi Dimitrov). The Long
Term Evolution (LTE) technology, which has its roots in commercial mobile
communications, is gradually becoming an influential solution for safety-related
communications. The material analyzes how current LTE systems can support group public
communication. According to security requirements, it can be argued that each LTE radio
supports such a kind of public communication. In order to check whether LTE is applicable
for such purposes, it is important to investigate whether one-to-one link-optimized LTE
systems are capable of providing group communication - one of the most important concepts
in public safety. By applying a new scheme for coding the indices to HARQ operations, it
has been shown that the LTE system can provide group communication.

2.5.

HOB MATEMATHUYEH MOJEJI 3A AHAJIN3 HA CKUH E®OEKTA U
“PROXIMITY” E®EKTA

HNBan Credanos. bozes*, Pagocinas bopuciaaBoB bopuco**
* E-mail: ibozev(@abv.bg

** Texamuecku Yuuepcuret — Codusi, Kateapa ,,Mukpoenekrponnka®, 1756, Codus,
bymn. ,,C. Knument Oxpuncku” Ne8, boirapus, E-mail: radoslav.borisov@gmail.com

CkuH edexTsT U "proximity" epekThT ca SBICHHUS, KOUTO MPEAU3BUKBAT HEPABHOMEPHO
pasnpeeneHre Ha TUIbTHOCTTA Ha MPOTHYAIIKS B MPOBOJHUK MMPOMEHINB €ICKTPUUYCH TOK.
ToBa Boau 10 yBeldMYaBaHE Ha aKTMBHOTO CHIPOTUBIICHHUE Ha MPOBOJAHUKA M HaMalsBaHE
Ha HeroBaTa MHAYKTHUBHOCT. [Ipu HepaBHOMEpPHOTO paslpeeieHue Ha IUITbTHOCTTa Ha
CJICKTPUYHHUSI TOK AaKTUBHUTE 3aryOM ce yBenuyaBaT. AHAIW3bT HA TE3U SBJICHUS € OT
IBPBOCTENIEHHO 3HAYEHHWE TPH pa3pabOoTKaTa Ha EJIEKTPOTEXHUYECKH U EJIEeKTPOHHU
u3nenus. B To3u OKIaj € M3MNOJA3BaH HOB MaTeMaTUYECKU MOJIENl 3a aHaJIW3 Ha Te3U
sBJIeHUA. MoJenbT JaBa Mo-scHa (U3NYHA TIPEJCcCTaBa 3a MPOTHYALIUTE SIBICHHS IPU
Mpepas3npeeICHUETO Ha TIBTHOCTTA HA €JICKTPUYHUS TOK M BB3MOXKHOCT C MOMOIITa Ha
OMPOCTEH MaTEeMaTHYeH amapaT Ja c€ NoJy4yaT JOCTaThbYHO TOYHHM 3a TMpaKTUKATa
pesyntatu. B nokmana e HampaBeH aHaiu3 Ha eQeKTUTe TPH EeIUHUYEH TPOBOIHUK,
€IHOCJIONHA U MHOTOCJIOIHa 000UHA.

NEW MATHEMATICAL MODEL FOR ANALYSIS OF SKIN EFFECT AND
PROXIMITY EFFECT

Ivan Stefanov Bozev*, Radoslav Borislavov Borisov**
* E-mail: ibozev(@abv.bg

**Department of Microelectronics, Technical University of Sofia, Kl. Ohridski, Blvd., 1756
Sofia, E-mail: radoslav.borisov@gmail.com

The skin effect and the proximity effect are phenomena that cause uneven distribution of the
density of the conductive variable electric current. This leads to an increase of the active
resistance of the conductor and a reduction of its inductance. In the unequal distribution of
the current density, the active losses increase. The analysis of these phenomena is of
paramount importance in the development of electrical and electronic products. This report
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uses a new mathe-matical model to analyze these phenomena. The model gives a clearer
physical idea of the current phenomenon of redistribution of the electrical current density
and the possibility to obtain, with the help of a simple mathematical apparatus, results that
are sufficiently precise for the practice. The report provides an analy-sis of single wire,
single and multilayer coil effects.

Keywords: skin effect, proximity effect.

2.6.

OBPA30OBAHUETO IO EJIEKTPOHHO 3/IPABEOIIA3BAHE B HBY -
IHHEPCIIEKTUBHU, THOBALIUU 1 OYAKBAHUA

IMoamna MuxoBa*, I'eopru IlerpoB**

* Ho Obarapcku yausepcureT Codust, lemaprameHnT 3npaBeona3Bane U coluaita padbora,
Codous, 1618, MonteBuzeo 21, pmihova@nbu.bg
** Hos Obsirapcku yausepcuteT Codusi, Jlenaprament Tenekomynukaruu, Codus, 1618,
MonTteBugeo 21, gpetrov@nbu.bg

AkaneMuyHOTO O0pa3oBaHHUE IO EJIIEKTPOHHO 3/[paBeolla3BaHe — aBTOPCKa Mporpama Ha
ekurt oT HoB OBIrapcku yHUBEPCUTET, € MOCBETEHO Ha CTpPATErHHTE 3a ONTHUMAaTHa
peanu3anus Ha UHOOPMAIMOHHUTE MPOIYKTU, KOUTO C€ MPUIO0OMBAT WJIM MPOU3BEKIAT B
X0/la Ha MEIUUMHCKUS Tpyd. Te ca pe3ylaraT oOT KIMHWUYHHUTE U TMaPaAKIMHUYHU
WH(OPMAIIMOHHU W KOMYHHUKAIIMOHHU TPOIECH, OTPaKeHHE Ha ,,J00pUTe MPAKTUKH U
MposiBa B MEIMLIMHATA, OCHOBaHA Ha JI0Ka3aTeJICTBA.

Camo mo cebe cu, TO € palMoHATHO 00y4YeHHe, HACOUYEHO KbM HauMHA Ha OpPTaHU3UpPAHE U
MPEAOCTaBsIHE HA EKCIEPTHUTE PEIICHUS 3a MAIMEHTUTE, W TEXHOJIOTMYHATa CXeMa, IO
KOSITO C€ CTPYKTYpHpa, CIOJENS U Mpuiara.

OcHOBHa 1ien Ha ToBa OOydeHHE € Ja IMOArOTBH MHTEPAKTUBHHU CHEIMAIUCTH — 3ajadya,
KOSITO T€ II€ U3MBJIHIABAT Ype3 HaObOop OT KOMIIETEHIH, CbBMECTSIBAIIN KBAIM(DUKALIMATA OT
HayKHTE€ MEIMIMHCKAa HMH(OpMaTukKa, MyOJIMYHO 3JpaBeola3BaHe, TeNEKOMYHUKALMOHHU
CXeMH M pEIIEHHUs, KaKTO M Ca OCHOBEH KOMYHHMKATOp B €KuIa MeIukK / mHpopmatuk /
MporpaMucT / GOTHUYEH MEHUTKBP.

THE EHEALTH EDUCATION AT NBU - PROSPECTS, INNOVATIONS AND
EXPECTATIONS

Polina Mihova, Georgi Petrov

New Bulgarian University, Sofia, Department of Health and Social Work, Sofia, 1618,
Montevideo 21, pmihova@nbu.bg

New Bulgarian University, Sofia, Department of Health and Social Work, Sofia, 1618,
Montevideo 21, gpetrov(@nbu.bg

The academic eHealth Education — a newly proposed program in NBU - is devoted to
strategies for optimal realization of information products that are acquired or produced in
the course of medical work. They are the result of clinical and para clinical information and
communication processes, a reflection of "good practice" and evidence-based medicine.

In itself, it is a rational training that focuses on how to organize and deliver expert solutions
to patients, in combination with development of a technological scheme on which base it
would be structured, shared and applied.
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The main purpose of this higher education is to prepare interactive specialists - a task which
they will fulfill through a set of competencies combining the qualification of medical
informatics, public health, telecommunication schemes and solutions, as well as being the
main communicator in the team of medical expert / informatics’ expert / software designer /
hospital manager.

2.7.

MN3I10JI3BBAHE HA IINIAT®OPMATA “GNS 3” 3A OBYYEHHE 110 IP-
BASUPAHU TEJIEKOMYHUKAIIMOHHU MPEKHN

HNBan Hensiakos, I'eopru I'eoprues ™

Karenpa ,, Tenkomynukanuu®, Bucme Yunnuiie no Tenekomynukanuu u [lomu, Codus,
yi. ,,akafa. Credpan Minanenos"1 nom. kox, 1700
e-mail: i.nedqlkov@gmail.com, * goshko.georgiev(@gmail

B Hacrosimara cratus € mpeliokeHa U pasrieAaHa miaatdopma 3a mojenupasHe Ha I[P —
6asupanu mpexu. Cpemara 1mo3BojsiBa na ce Mmoaenupar [P — 6azupanu Mpexxu ¢ MoJenu Ha
peaTHl MPEKOBH YCTPOMCTBA HAa BOJACIIM CBETOBHU MpoU3BOaUTENH. ToBa mo3Boisisa GNS
3 na ce mpuiara B 0Oy4eHHETO Ha CTYJIEHTU WM TECHU MpekoBU creunanucti. Cpenara
MO3BOJISIBA CBBP3BAHETO HA MOJEIMpaHaTa Mpexa KbM peaHu Mpexu u HHTepHerT.
[Tnardopmata npeaiara Bb3MOKHOCT 32 paboTa ¢ mporpaMu 3a MOHUTOPHUHT Ha [P — Mpexu.
ToBa naBa B3MOXKHOCT J1a ce HaONI0AaBaT MPOLIECUTE B MOJIEIMpaHaTa Mpexa Ipeiu T4 J1a
O0bae peanusupana. Upes GNS 3 morar ga ce cb3ganaT pa3inyHU TEXHUYECKU Ka3ycCH, C
KOUTO Jla C€ MPOBEPSIBAT 3HAHUATA HA CTYJCHTUTE B PEaTHU CUTYyaIluu B NpakTukara. Kato
Taka Te 1ie ObAaT MOArOTBEHU 3a TAKWBA CUTYaIUH.

This article proposes and explores a platform for modelling IP-based networks. The
software allows modelling of IP-based networks with networking models of leading global
manufacturers. This allows GNS 3 to be applied in the education of students or narrow
network specialists. The program allows connection of the modelled network to real
networks and the Internet. The software offers the opportunity to work with I[P monitoring
tools. This allows the processes in the modelled network to be monitored before it is
realized. Different technical cases can be created with GNS 3 to test students' knowledge in
real-life situations which occurs in the practice. As such they will be prepared for such
situations.

2.8.

ABTOMATHU3UPAHA CUCTEMA 3A CBb3/IABAHE HA OTYETHU C
HUHTEI'PUPAHU TABJIMIIN U TPAOUKHN

Beauzap CumeoHnos

Tyme Global Technologies LLC, New York, NY, 10019 USA / HBY, [lenaprameHT
Tenekomynukanuu, Codus, 1618, Morresuneo 21, info@vsimeonov.com

[IpencraBenara aBTOPCKU pa3paboTeHa cHCTEMa MPECTaBIsABAa CHBKYITHOCT OT MPOTPaMHH
penoBe, KOMTO M3Mpamar TeHepupaH TMpeIBapuTeNHO Cbh3gaaeH (ain ¢ pesynraTu
W3BJICYCHU Ype3 ypel 3a M3MEpBaHE B CHUCTeMara 3a MOHHTOPHHT M cTatucThka Ha loT
uHpacTpykTypaTa, opopMaT nHPOpMaIATa B TAOIUIA U 5 U3MpAIIAT Ha MPEIBAPUTETHO
3aa/ieHa eJEeKTPOHHA moIa. JIOMBbJIHUTENHO KM TOBa € J00aBeH M MPOTpaMeH KoJ 3a
yJIeCHEeHa MHCTaNanus Ha cuctemata. OCHOBHHU MapaMeTpH Ha MpeJCcTaBeHaTa CHCTeMa ca
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BB3MOXHOCTTA JIa pa00TH BbPXY HHCKOOIPKETHU, MKOHOMUYHHA ¥ MUHUATIOPHU ChPBBPHU
cuctemu ¢ OS Linux.

KitouoBu nymu: aBTOMaTUYHU OTYETH, TpaduKH, eleKTpoHHa noma, [oT

The presented author-developed system is a set of program rows that send a generated pre-
created result file with a measurement device into the IoT infrastructure monitoring and
statistics system, form the information in a table, and send it to a predefined e-mail.
Additionally, a program code has been added to facilitate installation of the system. The
main parameters of the system are the ability to work on low-budget, economical and
miniature OS Linux systems.

Keywords: automatic email reporting, [oT

2.9.
N3MEPBAHE HA HUBOTO HA CUTHAJIA B 4G LTE MPEXA B CO®UsI
®duaun Aranacos ¥ JKuBko KucroBcku

CVY ,,Cs. K. Oxpuncku”, @usnyecku paxkynret, Oyn. Jx. bayusp 5,
BG 1164 Codus, bearapus

tenedon : 02/8161 643, e-mail: ph_atanasov@phys.uni-sofia.bg

4G LTE wmpexwure ce xapakTepu3upar ¢ BUCOKOCKOPOCTEH MPEHOC Ha JaHHU, e()EeKTHUBHO
M3M0JI3BaHE HA PAJUOYECTOTHHUS CIIEKTHP U HUCKA JJATEHTHOCT. 3a YCIICIIHATA peaanu3anus u
pasrpbiiane Ha 4G LTE mpexu B bbirapus € u3KIOUUTENHO BaXKHO, TOYHOTO OMPEACIISTHE
Ha 3aTUXBaHETO Ha curHajga. OCHOBEH MapaMeThp MpHU OMpeNessTHE EHEPTUHHUS OI0JIKET Ha
kietkute B LTE mpekara e 3aTUXBaHETO HAa CUTHAJIa, KaTO HEroBaTa IpaBUJIHA OLIEHKA
rapaHTHpa BUCOKO KayeCTBO Ha MpeJlaraHUTE YCIYTd B 30HATA HA MMOKPUTHE. 3aTHXBAHETO
Ha CUTHAJIa CUJIHO 3aBHCH OT KOHKPETHATa cpejia Ha pasnpoctpanenue. [lopaau To3u daxr e
HEe0OXO0JIMMO Jia ce M3MEPH HUBOTO Ha CUTHAJIA B M3CJIe[BaHAaTa 00JACT, KATO MOTYYCHHUTE
EKCIIEPUMEHTAIHU PEe3yJTaTy L€ MO3BOJIAT Ja CE€ ONpENeNr 3aTuXBaHETo. B HacTosmara
CTaThsl Cca TMPEIACTABEHH W aHAJIU3UPaHU EKCHEPUMEHTAIHUTE pPE3YyITaTH 3a HUBOTO HA
curnana B 4yact or 4G LTE wmpexarta Ha byncarkom EAJl B rpanm Codus — xBapran
Crynentcku rpan. Ha 0a3ara Ha moiydyeHUTE pe3yaTaTH € ONpejesieHa eKCIIOHEHTaTa Ha
3aTUXBaHE 32 U3CJICIBaHUS PAlOH.

MEASURING THE SIGNAL LEVEL IN THE 4G LTE NETWORK IN SOFIA
Philip Atanasov, Zhivko Kiss’ovski
Sofia University, Faculty of Physics, 5 J. Bourchier Blvd., BG-1164, Sofia, Bulgaria
phone : 02/8161 643, e-mail : ph_atanasov(@phys.uni-sofia.bg

4G LTE networks are characterized by high-speed data rate, efficient use of the radio
spectrum and low latency. For the successful implementation and deployment of 4G LTE
networks in Bulgaria is extremely important to precisely determine the signal path loss (PL).
The key parameter in determining the link budget of cells in the LTE network is the path
loss and its accurate evaluation ensures high quality of offered service in the coverage area.
The path loss of the signal strongly depends on the specific propagation environment.
Because of this fact, it is necessary to measure the signal level in the investigated area and
the obtained experimental results will allow to determine the path loss. In this paper we
present and analyze the experimental results for the signal level in Bulsatcom 4G LTE
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network in Sofia - Studentski grad. The path loss exponent in the investigated region is
determined, based on the measured data.

Keywords : 4G, LTE, path loss, signal level measurement, path loss exponent

2.10.

NHUIINATHUBA 3A OCUT'YPABAHE HA CBOBOJEH UHTEPHET JOCTDBII B
XWXUTE B BbJI'APUSA

bosin IIpecosicku 1), I'eopru Iletpos 2), ®uiaun Aagonos 3), Paaqnna bepoeposa 4)

1),2),3),4), HBY, Jlenaprament Tenekomynukanuuu, Unpopmaruka, [Ipupoanu Hayku,
Codus, 1618, MonteBuneo 21, boyan georgiev@abv.bg, gpetrov(@nbu.bg,
fandonov(@nbu.bg, rberberova@nbu.bg

[IpencraBeHUAT MPOEKT MPEACTaBs OTBOPEHA WHUIIMATHBA LEIAIIA arpETUPaHETO HA UJIEH,
ChOMpPAHETO Ha CpeAcTBAa M (U3MUecKaTa peaiu3alus IO HM3rPaKIaHETO Ha HHTEPHET
CBBP3aHOCT JI0 U B XWkuTe B bbirapus. [1lokazan € mUI0TEH MPOEKT, OCUTYPSABAI HHTEPHET
nocten no xmwxka Kamen Jlen B mpuponen mapk ,,Butoma”, mocpenctsom WiFi (PPJI).
Onucanu ca CTBIKUTE Ha U3TPaXKJIaHE M IOCIEABAIIUTE JOMBJIHEHUS, CBbpP3aHU C
ocurypsiBane Ha Buaconabmoaerne, HTTP ye6 mocTsn u T.H.

KitouoBu 1ymMu: HHTEPHET JOCTHII B IUIAHUHCKHU paiionu, [oT

OPEN INITIATIVE FOR PROVIDING FREE INTERNET ACCESS IN BULGARIA
MOUNTAIN CHALETS

Boyan Presolski 1), Georgi Petrov 2), Filip Andonov 3), Raliza Berberova 4)

1),2),3),4), NBU, Department Telecommunications, Informatics, Natural Sciense, Sofia
1618, Montevideo 21Str., boyan georgiev(@abv.bg, gpetrov@nbu.bg, fandonov(@nbu.bg,
rberberova@nbu.bg

The presented project presents an open initiative aiming at the aggregation of ideas, the
collection of resources and the physical realization of the Internet connection to and in the
chalets in Bulgaria. There is a pilot project providing Internet access to Kamen Del hut on
Vitosha by WiFi (RLP). Described are building steps and subsequent additions related to
providing CCTV, HTTP web access, and so on.

Keywords: Internet access in mountain areas, [oT

2.11.

EJAHA NAESA 3A MHOT'OJIBYEBA AHTEHA 3A MOBUJIHU KOMYHUKAIIUA
OT IIETA TEHEPALIUA

IHersp AnocroJioB, Anekceit Ctedpanos™

Texunuecku paxynret, O3V ,,CB. Heodur Puncku®, bnaroesrpan, yn. iBan Muxaiinos,
66, brirapus, 2700, e-mail: p_apostolov@abv.bg ; * astef(@abv.bg

Pestome. B cratusita e mpeaiokeHa anTeHa 32 MOOMIITHY KOMYHHKAIIMH OT METO MOKOJICHHE.
Pasrnmenanu ca chlnecTByBalld 10 MOMEHTAa aHTEHH OT To3u BuA. Jledunupanu ca
M3UCKBAHUATA KbM aHTEHUTE. [IpennokeHo € TEXHUYECKO PEIICHUE C IUEJIEKTpUYHA Jema
Ha JlonebGepr. WM3mokeHa e Teopus 3a OIpeleIsHe MapaMeTpuTe Ha aHTeHaTa.
JleMoHcTpUpaHa € cuMynanus Ha 31-TpueBa aHTEHA C BHCOKO PE30JIIOLMUS Ha JIbUYUTE,
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nono6Ha Ha ¢GuITpoBHM OaHKM B MPOCTPAHCTBOTO. [IMCKyTHMpaHuW ca mpeauMcTBaTa Ha
aHTeHaTa U HelHaTa MPUII0KUMOCT 332 KOMYHUKAIIMHU OT TETO MOKOJICHHE.

KirouoBu nymu: AHTeHa, siema Ha Jlronebepr, SG TexHOIOTHs

AN IDEA FOR A FIFTH-GENERATION MOBILE COMMUNICATIONS
ANTENNA

Peter Apostolov - p_apostolov@abv.bg, Alexey Stefanov - astef@abv.bg

A fifth-generation mobile communications antenna has been proposed in the article.
Existing antennas of this type have been examined. Antenna requirements have been
defined. A technical solution with Luneburg dielectric lens was proposed. The theory of
antenna parameters is presented. Simulation of a 31-beam high-resolution ray antenna
similar to filter banks in space is demonstrated. The advantages of the antenna and its
applicability for fifth-generation communications are discussed.

Key words: Antenna, Luneburg lens, 5G technology

3.1.

COOPERATIVE SPECTRUM SENSING - OVERVIEW
Zdravka Tchobanova
Technical University of Sofia, Faculty of Telecommunications, Sofia 1000, Bulgaria
bul. "St. Kliment Ohridski "8, bl. 1, e-mail: z.chobanova@tu-sofia.bg

KOrHUTHUBHOTO pajyio € TEXHOJIOTHs, KOSITO OTroBaps Ha BCe MO-HAPACTBALIUTE HYXIU Ha
O0C3)KMYHUTEC KOMYHHKAIIMHM, KAaTO OCHTypsiBa IIOBEYE BB3MOXKHOCTH 3a JOCTBI JIO
pPaIMOYECTOTHUSL CHEKTHP. JIWIeH3WpaHUTe TOTPEOWTENM HE U3MON3BAT CHEKThpa
HEMPEeKbCHATO. 3a Ja MOXKE HEeIHMIICH3UpPAaHUTE MOTPEOUTENN Ja peanu3upaT CBOETO
npeaBaHe, € He0OXO0MMO Ja HaMepsT CBOOOTHO MPOCTPAHCTBO B CIIEKTHPa, O3 J1a BHACST
CMYIIEHUST B KOMYHHUKAIMATa Ha JMIICH3UpAHWUTE MOTpeOuTenn. ToBa HE BHHAru e
BB3MOXKHO TIOpaJW HECHBBPIICHCTBATA HA KAaHAJIUTE, 3aCEHYBAaHE, MHOTOIOCOYHO
U3IIBbYBaHE U MpobiieMa cbe CKpUTHS TepMuHAI. CHBMECTHOTO HAOIIOJIEHUE HA CHEKThpa
JIOTIpUHACST 32 TIO-TOYHOTO W HAJCKJHO OTKPHMBAHE HA CHUTHAJIUTE HA JIUICH3UPAHUTE
notpeduTenu. B cratusta e HanmpaBeH Mperjie/ Ha MOBEYETO OT ChIIECTBYBANIUTE TEXHUKH
3a CBHBMECTHO HaONIOJCHME Ha CIHEKThpa, KaTo ca IIOCOYCHH NpPeJUMCTBAaTa W
HeJoCTaThIIUTe WM. Pasriienanu ca alropuTMu C TBBPJIO M MEKO KOMOMHHUpaHE NpH
croJie/isTHe Ha JaHHHUTEe. JIUCKyTHpaHu ca MpoOJEeMUTE C ONTUMH3AIUATA U HAJACKIHOCTTA
Ha OTKPWUBAaHETO, KAaTO Ca TNPEJICTAaBCHU PA3IMYHU XUOPHUJIHU CXEMHU, YBEIUYaBaIIH
edeKTUBHOCTTAa HA HAONIOJCHMETO, NPU 3ama3BaHe WIM HaMallsIBaHE Ha CHEPTUITHUTE
pasxonu. B 0030pa ca BKIIOYEHH M Pa3jMYHU CTPATETUHU 32 yBEJIMYaBaHE HA CUTYPHOCTTA,
KaTo ce HaMalii eeKTa OT aTaKUTE Ha 3IOHAMEPEHH MOTPEOUTEIH.

COOPERATIVE SPECTRUM SENSING — OVERVIEW
Zdravka Tchobanova
Technical University of Sofia, Faculty of Telecommunications, Sofia 1000, Bulgaria
bul. "St. Kliment Ohridski "8, bl. 1, e-mail: z.chobanova@tu-sofia.bg

Cognitive radio is a technology that meets the growing needs of wireless communications,
providing more opportunities to access the radio spectrum. The licensed users do not use the
spectrum continuously. In order for the unlicensed users to realize their transmission, they
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need to find free space in the spectrum, without interfering the communication of licensed
users. This is not always possible due to channel imperfections, shadowing, multipath and
the hidden terminal problem. Cooperative spectrum sensing contributes to more accurate
and reliable detection of the licensed users signal. The article reviews most of the existing
cooperative spectrum sensing techniques and notes their advantages and disadvantages.
Hard and soft combining data sharing algorithms are considered. The optimization problems
and reliability of detecting are discussed as different hybrid schemes, increasing the sensing
efficiency, while maintaining or reducing energy costs are presented. Various strategies to
increase security by reducing the impact of attacks by malicious users are also included in
the review.

Keywords: Cognitive radio, Cooperative spectrum sensing, Energy efficiency, Detection
reliability

3.2

TEXHOJIOTUATA SCP-RPSC B MUWIMMETPOBUTE CUCTEMM C
KOXEPEHTEH OTT'OBOP 3A IOT KOMYHUKALIUN

Becennn [lemupes

Karenpa PannokoMyHHUKaIMK U BUACOTEXHOJIOTHH, DaKyJITET 1O TEICKOMYHUKAIUH,
Texauuecku Yuupepcutet Codus, 1000, Codus, Oymn. ,,Kia. Oxpuacku‘ 8,
e-mail: demirev_v(@tu-sofia.bg

5G reHepanus MOOWIHH MPEXH 3a MOMEHTa IPEICTABIABAT MPEAJIOXKEHHE 3a OBAEHIo
pa3BuUTHE Ha MOOMJIHUTE KOMyHMKalMu. M3cnenoBarenckata u pas3BoiiHa nediHocT Ha 5G
BKJTIOYBAT CHINO Taka W Pa3BUTHE Ha T.H. ,,KOMYHUKAI[MM MaIlMHA — MAalluHa’, N3BECTHH
omie karto ,,Internet of Things”, upe3 m3moa3BaHe HA MIJIMMETPOBH YECTOTHHU JHANa30HHU.
[IpemecTBaHETO KBM TE3U M3KIIOUUTEIHO BUCOKH YECTOTHU 00XBaTH, KAKTO M TTOCTABEHUTE
HOBHM HM3HCKBaHMSA KbM MapamerputTe Ha 5G MpexuTe, U3UCKBAT NPUIATaHETO HAa HOBH
TEXHUYECKH pemeHus. EXHO OoT TiIX mpeacTaBisBa H3MON3BAHETO HAa MHUKPOBBIHOBH
cuctemu ¢ koxepeHteH otroBop (Coherent Transponding Systems-CTSs), u3non3BaHu 10
cera karo PamuouectoTHu cuctemu 3a uneHtudukanus (Radio Frequency Identification -
RFID). [IpoctpancTBeHO-KOpenalonHara oopadorka — Kogupanero cbe cinydaitHo Gpa3zoBo
pazHacsine (Spatial Correlation Processing — Random Phase Spread Coding SCP-RPSC)
NpPEICTaB/IsiBa HOBA TEXHOJIOTHS B o0JacTTa Ha TEOpHUsITa HAa MHUKPOBBIHOBHUTE
TpueOpMUpAI AaHTEHHU CHCTEMH, Pa3BUTa OT aBTOPA MPEAM OKOJIO €IHO JECETHIIETHE.
[Ipunoxxennero Ha ta3zu TexHosorus B munumerposute CTSs e mpeaMer Ha HACTOSIIMS
JOKJIa/I, KaTo CIEIUAIIHO BHUMAaHHE € OObpHATO Ha CHCTEMHHTE MPEIUMCTBA Ha HOBOTO
MPeUI0KEHNE, CBBP3aHO C MPEXUTE OT rnokoseHue 5G.

5G generation mobile networks are the proposed next telecommunications standards. 5G
research and development also aims at improved support of machine to machine
communication, also known as the Internet of Things, at millimeter waves. The move to
these extremely high frequency bands, as well as the new requirements to the 5G network
parameters, need new approach for the future technical system solutions. One of those is the
use of microwave Coherent Transponding Systems (CTSs), known until now as Radio
Frequency Identification (RFID) systems. Spatial Correlation Processing — Random Phase
Spread Coding SCP-RPSC) is a new technology in the field of microwave beam forming
antenna theory, developed by the author one decade before. Its application in millimeter
wave coherent transponding systems is proposed in this report. The system advantages are
considered in details too.

Keywords: 5 G, 10T, RFID, SCP, RPSC.
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4.1.
GDPR ENTRAPMENTS. PROACTIVE AND REACTIVE (RE)DESIGN THINKING
Willian Dimitrov

University of Library Studies and Information Technologies (UNIBIT) Bulgaria,
Faculty "Information Sciences" (FIN), Sofia pk 1784,bul. "Tsarigradsko Shosse" Ne 119,
e-mail: v.dimitrov@unibit.bg

Slcno e, yve GDPR Boam 5o excmio3us Ha OM3HEC BB3MOKHOCTH. KOoMHIaHMUTE, KOUTO ce
onmuTBaT Ja pa3paboTAT cBou cobOctBeHH WT wuHOBaruu, OBp30 ce paszdupar, dYe
MPEIOCTaBIHETO HAa CUTYPHM W B3aMMO3aBUCHMM  JIaHHW, YYBCTBUTEIHU KbM
MOBEPUTEITHOCTTa, € U3KIIOUYUTEIHO TpyAaHo. Cratusta u3cleaBa BB3MOXKHOCTUTE 3a
BHenpsiBane Ha GDPR, kato checpenoroyaBa pokyca cu BBPXY CUTYPHOCTTA Ha CHCTEMHTE
3a uH()OPMAIIMOHHN M KOMYHUKAITMOHHU TEXHOJIOTHH, OpueHTHUpaHa kbM gaHHuTe. GDPR
BEpOSITHO 11I€ ObJIe LIEHTpaIHaTa YINPaBICHCKA paMKa 32 OPUCHTUPAHU KbM MOTPEOUTETUTE
KOMIIAaHUM M 1€ Ch3JaBa HOBH OH3HEC MOJCIM MO IeNus CBAT , AHaIU3WUTE Ha
MOCJIC/ICTBUSATA JIOKa3BaT HEOOXOJUMOCTTa OT HOBA MapaJurmMa Ha MHUCJICHETO B o0jacTTa
Ha mpoektupaHeTo Ha Opaemmre WKT cucteMu W MacMBHEH PEUHXKEHEPUHT Ha
CBIIECTBYBAIUTE, aKO OpraHu3anuaTra paboTH C JHMYHU JaHHM Ha TpaxaaHu Ha EC,
He3aBHCHMO Janu ¢ OasupaHa B EBpoma wim He. Cratmsta Moxe Aa Obae mojie3Ha 3a
W3CJe0BaTed, PBKOBOAUTEIN Ha TMPOEKTH, AuszaiiHepu Ha cuctemu 3a HWKT,
pa3paboTUUIIM, PHKOBOAUTENN WIIH JIUIIA, B3EMAIIM PEUICHHUS, CBBP3aHU C YIPABICHUETO Ha
JAHHU, PUCKa, CHTYPHOCTTa Ha WH(OpMaLMsITa U 3al[MTaTa Ha JAaHHUTE.

It’s clear that GDPR 1is leading to an explosion of business opportunities. Companies
attempting to develop their own IT innovations are quickly learning that providing safe,
secure, privacy-sensitive data interactions is extraordinarily difficult. The article explores
opportunities of GDPR implementation, approaches, as far-reaching regulation that turn
focus on security of ICT systems to data-centric view point, likely to be the central
governing framework for consumer-oriented companies and generating new business
models across the globe. The analisys of consequences proves the need for new design
thinking paradigm concerning future ICT systems and massive reengineering of existing, if
organization works with the personal information of anyone in the EU, whether based there
or not, GDPR applies to it. The article can be useful to researchers, project leaders, ICT
systems designers, developers, executives or decision makers involved with data
management, risk, information security and data protection.

4.2.
UHTEJIMI'EHTHU METOAU U KUBEPCUI'YPHOCT

Pymen Tpudonos*, Orusan Hakos*, [lnamen Baukos**, Ciiauo MaHoJioB*,
Panocnas Uomunos**, I'eopru Ilonos*, I'eopru IloueB* u I'ans IlaBiaoBa*

* Texunuecku Yuusepcutet - Codust, Paxynrtet mo KoMmoThpHN CUCTEMU U TEXHOJIOTHH,
Codwus 1000, bearapus, 6ya. ,,Kin. Oxpuncku® 8, 61. 1, e-mail: r_trifonov@tu-sofia.bg
** bparapcka akagemus Ha Haykute, JlabopaTopust mo tenemaruka, Codus 1000,
bearapus, yn. ,,Axazn. I'eopru bonues”, 8, e-mail: yoshinov(@cc.bas.bg

B ycnoBusita Ha T1eTO TMOKOJIGHWE KHUOEPIPECThIIHOCT, XapaKTepU3Upalio ce C
aBTOMATH3alUsl Ha pa3pabOTBAHETO W Pa3NpPOCTPAHEHUETO HAa MHCTPYMEHTHUTE 3a aTaka,
KaKTO M MHTETpalysl B paMKUTE Ha HIKOJKO KOMILJIEKTa MHCTPYMEHTH, NMpeo0saaaBaiioTo
KOJIMYECTBO EKCIEpPTH CYUTaT, 4Ye TPAAMIMOHHHUTE METOJIM 3a 3alluTa ca Beue ciabdo
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MPOIYKTUBHU U € HeOOXOIUM KaueCTBEH MPEX0]l KbM HOBU MHCTPYMEHTH 3a peajn3alus Ha
MpekoBaTa M HMH(POpMalMOHHA CUTypHOCT. EAHO OT mOcouBaHHMTE C MPUOPUTET
HaIlpaBJICHUs] Ha TO3U MPEXOJl € IIUPOKOTO MNPUJIOKEHUE HA HUHTEIUITEHTHH METOIU 3a
aHanu3 Ha oOMeHsiHaTa Ha WHpOpPMAIUS, HA MOTOLMTE B MPEXKHUTE, HA H3TOYHHUIIUTE HA
3amiaxy, KakTo W IUIaHMpaHe Ha €(EeKTUBHU MEPKHU 3a BB3JIEHCTBUE, B T.Y. MPOAKTHUBHH.
Hacrosimuar Aokiajg € MOCBETeH Ha MNPUIIOKEHUETO U EKCIIEPUMEHTHPAHETO Ha EIuH
KOHKPETEH METOJ Ha M3KYCTBEHHS] MHTEJIEKT 3a 3allliTa Ha MPEXOBHU CHPBBP U XOCTOBE B
MpekaTa, WM3MbIHSABAaHM B Karenpa ,,JIHGOpMallMOHHU TEXHOJOTMU B HMHAYCTpUATA™ Ha

dakynTeTa M0 KOMITIOTHPHH CHUCTEMH M TEXHOJOTMHM Ha TEXHMUYCCKHS YHHUBEPCHUTET —
Codus.

INTELLIGENT METHODS AND CYBERSECURITY

Rumen Trifonov *, Ognian Nakov *, Plamen Vachkov **, Slavcho Manolov *,
Radoslav Yoshinov **, Georgi Popov *, Georgi Tsochev * and Galia Pavlova *

In conditions of the fifth generation of cybercrime, characterized by the automation of the
development and dissemination of attack instrument, as well as integration within several
sets of instruments, the most of experts believe that the traditional methods of protection are
not enough effective and that a qualitative transition to new instruments for implementation
of network and information security is required. One of the priority directions of this
transition is the widespread application of intelligent methods for analyzing the information
exchange, the network flows, the sources of threats and planning effective impact measures,
including proactive ones. This report is dedicated to the application and experimentation of a
specific artificial intelligence method for protection of network servers and hosts in the
network at the Department of Information Technologies in Industry, Faculty of Computer
Systems and Technologies at the Technical University of Sofia.

5.1.

INNOVATION THROUGH DESIGN THINKING, USER EXPERIENCE AND
AGILE: TOWARDS COOPERATION FRAMEWORK

Galia Novakova Nedeltcheva

Sofia University, Faculty of Mathematics and Informatics 5 James Boutchier Str., 1164
Sofia, Bulgaria +359885043978, g.novak@fmi.uni-sofia.bg

Elena Shoikova

University of Library Studies and Information Technologies 119 Tsarigradsko Shose, 1784
Sofia, Bulgaria +359888501517, e.d.shoikova@gmail.com

Hacrosimara cratus pasriexkna TpeauMCcTBaTa W HENOCTATBIIMTE Ha METOJOJOTHHTE
Huzaitnepcko mucnene (Design Thinking), duzaitn nHa mnorpeOutenckus onut (User
Experience design) u ['eBkaBuTe MeTomonoruu (Agile). B Hes ce nuckyTtupa cbBMECTHOTO
MPUIIOKEHHUE HA TE3W METOIOJIOTHY B TIPAKTUKATa KaTO Ba)KHA MPEANOCTaBKa 3a TSXHATA IM0-
rojsiMa KpeaTHBHOCT, MHOBAIIMHM M TIOJ3U. ABTOPUTE ca HAsICHO, Ye MMa M3JaJICHU MAJIKO
KHUTH M CTaTUH, KOHUTO JaBaT SICHOTAa Kak Jia Cce MPUJIOXKK METOJOJOTHsITa Ha
JIU3aHEPCKOTO MHUCJICHE M MOTPEOUTENICKHs OMHUT B I'bBKaBus mporec (Agile), kak na ce
HamlpaBW WHOBAllMS W Kak T€ MOraT Ja Ce MPHIOXKaT Ha TMpakTHKa B TPOCKTHTE.
CrpykTypaTa Ha WU3JO0XKEHHETO € CleJHaTa: KpaTKO BBBEACHHE B TE3U MOJCIIH;
NPeUIOKEeHNS KaK Hai-100pe J1a ce MPHUIoKaT ChBMECTHO NPUHIUIIUTE HA JU3aHEPCKOTO
MUCJICHE W MPAKTUKUTE HA T'BBKABUTE METOJOJIOTHH; MPAKTHUYECKU MPUMEpP C paMKara Ha
IU3alHEPCKO MUCIIEHE, peaiokeH oT IBM.

22



OcHOBHHTE npeanuMCTBa Ha aHAJIM3UPAHUTC MCTOJOJIOTHUHA Ca, Y€ TC HC Ca OTPpAaHHUYCHU CaMO
A0 IMPUIIOKCHUC B coq)TyepHaTa pa3pa60TI<a, a Morar Jaa 6’b,I[aT H3II0JI3BAHU Ha IMPAKTHUKA OT
BCEKH THII OHM3HEC M Ha BCSIKO OpTraHMU3alMOHHO paBHUILC, 3a Jda MPHUBJICKAT ITOBCYC
3a10BOJICHA KJIMCHTU W J1a T'M HaKapar Id OCTaHaT 3a AbJTO.

OCHOBHHTE TPUHOCH HA CTaTUATA Ca KaKTO cienBa: (a) Ja IpeAcTaBd MpPeIuMCTBaTa U
HeIoCcTaThIUTe Ha Jlu3ailHEpCcKOTO MucieHe, /J[u3aiiHa Ha TOTPEOUTENCKUS ONUT |
['bBKaBUTE METOJOJOTUM KAKTO M J1a 0OOCHOBE HYXJaTa OT TsAXHATa WHTerpamus. (0) ma
NpeicTaBU HakpaTHO Hai-noOpurte npaktukd Ha IBM Design Thinking u Autodesk u na
HaIlpaBU 3aKJIIOYCHHUE.

KirouoBu nymu: JluzaliHepcko mmciiene, JluzaliH Ha NOTpeOUTENICKUS OMUT, |'bBKaBU
MeTogojioruu, Maopanuun

INNOVATION THROUGH DESIGN THINKING, USER EXPERIENCE AND
AGILE: TOWARDS COOPERATION FRAMEWORK

Galia Novakova Nedeltcheva

Sofia University, Faculty of Mathematics and Informatics 5 James Boutchier Str., 1164
Sofia, Bulgaria +359885043978, g.novak@fmi.uni-sofia.bg

Elena Shoikova

University of Library Studies and Information Technologies 119 Tsarigradsko Shose, 1784
Sofia, Bulgaria +359888501517, e.d.shoikova@gmail.com

In the present paper are discussed the advantages and disadvantages of the methodologies of
Design Thinking, User Experience design and Agile and it is argued that their collaboration
into practice is important as it leads to higher creativity, innovation and profitability. The
authors are aware that there are quite a few books and articles written on how to perform
Design Thinking, incorporate User Experience into the Agile process, innovate and apply
them together into practice of projects. After a short introduction into the models, it is
revealed how best to collaboratively implement Design Thinking principles and Agile
practices by giving example with the IBM Design Thinking framework.

The main advantages of the analyzed methodologies are that they have not been limited only
to software development itself, they can be used by every type of business and can be
implemented collaboratively at every possible level at the organization in order to generate
more happy customers and manage to turn such happy customer into repeat customers.

The contributions of this paper are as follows: (i) to point out the advantages and
disadvantages of the Design Thinking, User Experience design and Agile methodology and
the need for their collaborative integration. (ii) To present shortly the best practices of IBM
Design Thinking and Autodesk use case as well as to draw conclusion.

Keywords: Design Thinking, User Experience Design, Agile, Innovation
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5.2.

BEST PRACTICES FOR DESIGNING USER EXPERIENCE FOR INTERNET OF
THINGS AND VIRTUAL REALITY

Elena Shoikova, Anatoly Peshev

University of Library Studies and Information Technologies,
e.shoikova@unibit.bg, peshev(@outlook.com

This paper is focused on the principles of designing user experience (UX) for Internet of
Things (1oT) and virtual reality (VR) and creating effective user interfaces that incorporate
wearable technology and rapid prototyping tools. New lean models will help to develop and
cultivate new design processes and solve problems for products. It will emphasize product
coherence among multiple devices including future Ul design trends such as augmented
reality, virtual reality and emotional design. Conventional interfaces are no longer adequate
means for interaction and the traditional computing paradigm will be replaced or
complemented by new forms of interaction. From a certain perspective, VR and loT are two
of the most important technologies to arise in the past decade or more. Taken individually,
each technology represents a significant change. It is the confluence of these two
developments, though, that offers the most promise and opportunity of all. VR and loT share
a similar basic philosophy and purpose. Both are about the merging of the physical and
digital realms, though they approach the task from opposite directions. Where VR is about
making the digital world seem real, largely through head-mounted displays, the 10T is about
making real-world objects manageable in the digital. Designing for VR should not mean
transferring 2D practices to 3D, but finding a new paradigm. Designers should expand their
expertise to different fields, such as psychology, architecture, sound design, lighting design
and physics, in order to be able to create fully controlled experiences, guiding users in VR
by shaping the virtual environment in such way. This paper aims to conceptualize the
foundations of design and implementation of 21st century interactive technologies and make
an overview of the best practices. While contemporary Ul design techniques have been
developed for the era of the PC, modern user interfaces are much more diverse and have to
be designed for challenging contexts such as embedded and wearable computers and
intelligent robotics. Designing in such context requires expertise in a large and diverse set of
domains ranging from hardware-level sensor design all the way to user experience aspects.
This paper addresses the vision that these requirements go largely beyond traditional Ul
design techniques, calling for next generation tools that can integrate all of them in a unified
manner. Our research is based on the literature exploring various solutions in different fields
like education, research, industry and gaming.

6.1.

EJJHA Bb3MOHA BU3US 3A PASBBUTUETO HA EJIEKTPOHUKATA
B P. BFbJI'APUA

Jou. a-p unx. boxugap Cumeonos

Cp103 10 eJIeKTPOHUKA, EIEKTPOTEXHUKA U ChOOIIeHUS, , Y. PakoBcku Nel08, 1000 Codus,
bearapus, ren +359 2 987 97 67, e-mail: ceec(@fnts-bg.org

JIoKIIagbT pasriex/ia elHa Bb3MOXKHA BU3MS 32 pa3BUTHE Ha elekTpoHukarta B P. bwirapus,
KaTo KbM JaJieHa AbpXKaBHA CTPYKTypa C€ BB3JI0XKH Ha JaJE€HO 3BEHO Ja KOOpAMHUpPA
IbPKABHO MOJIIOMaraHe Ha eJIEKTPOHHOTO MPOU3BOJCTBO U MOTpeOJIeHHE Yy Hac, KaTo MpH
TOBA C€ MOJ3BaT JOOPUTE EBPONEHCKN MPAKTUKH.
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ONE POSSIBILITY APPROACH FOR THE DEVELOPMENTS OF
ELEKTRONICS IN BULGARIA

Bozhidar Simeonov

Assoc. Prof., PhD, Eng. Union of ElectronocsElectric technique and Communicationsq,108
Rakovski str. 1000 Sofia, Bulgaria, phone+359 2 987 97 67, e-mail: ceec@fnts-bg.org

The article presents the idea for one possibility for the integrated approach for the effective
communications and using good european experience.

Keywords: electronics, development, integrity.

6.2.

50 rOJAMHMU OT IbPBU BUITYCK 1967 I'., CIIEHUAJIHOCT EJIEKTPOHHUKA,
MEHN COPUsA

Hou. n-p nnx. boxuaap Cumeonon

Cp103 10 eIeKTPOHUKA, EIEKTPOTEXHUKA U ChoOIIeHu s, , yi1. PakoBcku Ne 108,1000 Codusi,
boearapus, ten +359 2 987 97 67, e-mail: ceec(@fnts-bg.org

JloknanbT pasrinexia roOwieriHata 50 roAaMIIHMHA OT I'BPBHUS BUIIYCK HA CIELUAIHOCT
Enextponuka 1967 r. npu MalMHHO-EIEKTPOTEXHUYECKUS HMHCTUTYT, cera TeXHUYEeCKH
yHuBepcureT - Cous 1 3HaUEHHUETO Ha eJIEKTPOHUKATA 3@ Pa3BUTUETO HA CTpaHaTa HHU.

KirouoBu nymu: BUnyck, pazsurue, enekrponnka, MEU, 1967 r.

50 YEARS FURST GRADUATE ELECTRONICS 1967 MEI SOFIA
Bozhidar Simeonov, Assoc. Prof., PhD, Eng.

Union of ElectronocsElectric technique and Communicationsq,108 Rakovski str. 1000
Sofia, Bulgaria, phone+359 2 987 97 67, e-mail: ceec(@fnts-bg.org

The article presents 50 years anniversary of the electronics gratitude 1967, MEI , now
Technical University Sofia 1967 and electronics development in our country.

Keywords: anniversary. development, graduate.

25



MHOPOPMALIUA
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3a BpemeTo o 26 OktomBpu 2017 r. nogpobHa mMHGOPMaUMUSa MO BBLMAPOCU Ha
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IBAN: BG75 UNCR 9660 1018 8624 01
BIC: UNCRBGSF

CEEC, TENEKOM 2015, ume Ha yyacmHuk

Takcata gaBa npaBo Ha cBoGoOAeH OOCTbMN OO BCUYKM MEPOMNpUATUsS (NreHapHU u
CEKLMOHHN 3acefaHuns, OUCKYCUM), KaKTO W nosiydaBaHe Ha martepuanute (nporpama,
cObOpHUK C pe3tomMeTa Ha AoKNaanTe 1 ap.) 3a KOHepeHumsTa.

B pOokymeHTa 3a npeBoja Ha TakcaTta Ce BMMCBAa WMMETO Ha YyyacTHUKa W
HanMeHoBaHMEeTO Ha KoHdepeHumsaTa (TEJIEKOM 2017). MNMpennc ot 6aHkoBoTO 6opaepo
ce npeacTass Npu perncTpayusaTa.

Takcata 3a npaBoydacTue, MO WU3KMNIOYEHME, MOXe [a Cce BHece W npu
pernctpauunsaTa, B pasmep Ha 110 nB.

MHcpopmMaUMOHHOTO M perncTpaumoHHOTO Orpo e paboTaT BbB hoaneTo
(eT. 2) Ha HaumMoHanHusa oM Ha HaykaTta u TexHukaTa - Codums, yn. "Pakoscku” Ne 108 Ha:

26.10.2017 r. o1 9.00 go 12.00 u.

27.10.2017 r. o1 9.00 go 12.00 v.
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