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buorpagpuunu nanHu

Oﬁpasonanue M KBATHpUKANNS

1993 - Maricrsp inkenep 1o u T — Bapna
~ 2006 - acucrent B Kareapa KHT ey TY-Bapia
— 2012 - Toxrop (o mudp 02.21.07 Asr cucremn 3a na nd u
Texuiriecki yaupepentet — Bapha
~ 2016~ Jlouen, 5.3.KKT, naysna KCKM, T ~ Bapua

— 2002 - Mnerpyxrop Cisco axanemns npu Texmmucckn ynusepenter- Bapia

— 2008 - Tpusio6iTa [TbiHa POEKTAHTCKA IPABOCHOCOGHOCT 110 YacT ABTomatsais u KHTT

— 2010 - Tlpuno6uTa [ThIHa NPOCKTAHTCKA IPABOCTIOCOBHOCT 10 UacT EnekTpiiecka
Opranu3aunoHHu / yNPABJIEHCKH YMEHHs!

—  PhKoBomuTe Ha 5 Hayann npoexra nio HUP B nepuonia 2018-2021

—  3amectuuk-npencenaren na cekims EACT kum KHUUIT- Bapua ot 2019r. 1o cera
Hayuna neiinoct

TS 6otk i My e OpyMOIDA B G oty A W R Py M A N30 O T DO MRk s Cighy g

~ 55 wrmnpanus B Cronye h=4 (h=3 Ges camounTuparms), 108 unruparus Google Scolar (h=7) o =

~  Vuacrie b 20 HayuHH NPOEKTa — | MekIyRapozeH, 2 Rauona i 17 no HUP e
—  Excrepr B Ha POEKTY ks EK B 12 ot 2013r. 10 cera - "“
— 7 yqacTms B HayHH i OPTAHM3AMORHI KOMHTCTH Ha HayHH (OpyMH i
— 11 yuacTus B HayuHH KyPHTA 32 3ACMAHE HA AKAJCMHUHH [UTHKHOCTH H 3BAHNS e s

Tpenoxaparesicka ieiiHocT
—  Msaazenn 13 yueGuu nocoGus
—  Paspaborern 31 yueGin nporpami ot 2016 110 cera
— Bonenn 2130 yaca 3a mocnemuTe 3 roAMNH, OT KOHTO 2704, Ha AHITHICKH €31K
— 2 samuTiumm 1oKTOpanTH, | IOKTOPAHT Che CTAPTHPAHA MPOLEAYPA 110 aIIHTA
—  Han 50 uruiomanTy 3a nocneanute 3 roqunu, Haz 40 pELEH3HH Ha IMIUIOMHH PabOTH
—  Hax 10 moBrHocTH 110 Epasbm Kato nperoasatesn
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Hayuynu uHTEepecu

e W3cnenpanus B 001aCTTa HA METOAUTE M CPEJICTBATA 3a IIOBHILIABAHE
Ha Quality of Services (QoS) B CbBpeMEHHH KOMITIOTBPHH MPEKH —
MPLS, PON, WiMAX, LTE, LiFi, 6loWPAN, ZigBee, BLE,
LoRaWAN.

e Uscnenpanust B 0071acTTa HA OOJTAYHHU YCIYTH — HAOMIOICHHE 1
ynpaBlieHHe Ha BUPTyanHu uHdpacTpykTypu, SDN, AD - directory—
as-a-service, cloud perrenust.

* MscnenBauus B 00JIaCTTa Ha CUTYPHOCTTA HA ChbBPEMEHHH
KOMITIOTBpHH MpesxxH — IDS 3a botnet 1 DoS araku, reHeparop Ha
DoS araxu.

e W3cneasanus B 0071aCTTa HAa MPHIIOKEHHE HA OJIOKICHH TEXHOTOTUH
B OusHeca Smart contracts Bepxy Ethereum u HyperLedger 3a
1enuTe Ha 3actpaxoBane, [oT, MexunuHa.

e H3cneapanus B 001aCTTa HA KOMITIOTBPHUTE CUCTEMH M
TEXHOJIOTHH.
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YBaxxaeMo Hay4HO XKYypH,
N30pax na npeacras npen Bac Most HaydeH monie 3a
texuoiorusra LiFi.

[To3naBame ce oTaBHA, HO B TO3H CJIAl[] IIPEICTABSIM
HaKpaTko (aKTUTE OT MOsITA Kapuepa, 3a KOUTO
MIPOYETOXTE B MpeaocTaBeHuTe Bu Marepuanu 1 KOuTo
CTBIIKA MO CThIIKA M€ MpPEeBEe0Xa Mpe3 TOANHUTE, 3a J1a
3acTaHa JHeC TYK npes Bac karo kanauaar 3a nmpodecop
U J1a IPEJCTaBs Kak MpeBbpHaAx eaHa ujies 3a S roJuHU B
pEAHOCT.

He ce nntepecyBax OT KOMIIOTBPHU MPEXH, IOKATO HE
3apppmmx Kypca Ha Cisco 3a uactpykrop CCNA mpe3
2001 roagnHa ¥ He ¢Hb34aA0XME C KOJIEKKAaTa MU JIOKAJIHA
akagemus B 1 EI' or Hummoro u ¢ mourw Hutlo. /{o
TOTaBa MPEXHUTE 3a MEH 0siXa CpeJCTBO, HO HE U IIeTl.
3amouHax ja ce muTaM MHOTO ,,3all10° 1 ,,KaK', KOETO M€e
Hacouu Ja craHa acucteHT npe3 2006r. B karenpa KHT.
OT TaM HaTaThK CHOUTHATA CJICABAXA CBOS JIOTHYCH XOJI.
N36pax 3a TeMa Ha qucepranusira cu ,,Meroau 3a
BBb3CcTaHoOBsiBaHe Ha BT B MPLS mMpexu. 1 ToBa
MOCTaBH HAYaJIOTO HA HAYYHUTE MU UHTEPECH 3a
M3CJIe/IBAaHE KAaYECTBO Ha YCIYTUTE B PA3INYHU
MpexoBH TexHosoruu. [locneanuTe Mu u3cneaBaHus ca
HacoueHU KbM Oexuunu Mpexu 3a [oT. Toa pazdoupa
Ce He ca €IMHCTBEHUTE MU UHTepecu. CUTYpHOCTTA B
MpPEXHUTE, O0JIAYHUTE TEXHOJIOTHH U BUPTYaTU3AI[UIUTE
ca CpeJIcTBaTa, Ha KOUTO CE JI0BEpsBaME B €XKeTHEBHATA
cu paboTa, a HOBaTa MU CTPACT B MOCIICTHUTE 3 TOTUHU
ca pelIeHus ChC CMapT KOHTPAKTH BHPXY OMOKUeHHU. 3a
npenocraBeHuTe Mu 20 MUHYTH U30pax Aa MpencTaBs
H3CIICABAHMATA MU B €AHA OT TEXHOJIOTHUTE,
MpEeACTaBEHU Ha CJIaiijia — MpelaBaHe ¢ BUIUMA

c
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3amro LiFi

Bujnmara cBeTiHA MOXKE J1a ObJie U3II0JI3BaHa 32 IpeaBaHe HA JaHHU
C MHOTO ITO-TOJISIM KaITallUTET B CPABHECHUEC C TPAAULIMOHHUTE pa o
BbJIHH.

~400nm (750THz) no ~700nm (428 THz)
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AHAJIOTOB CUTHAJI C BUAMMA
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CBET/IMHA

it

* Ha 3 ronn 1880 roguna acuctenTsT Ha Anexcanasp bex — Yapns
TeltHTHp NpenaBa peyeBy CUTHaJ YPE3 CIIbHYEB JIbY OT MOKPHUBA HA
Franklin School keM mpo3opemna Ha Bell’s laboratory, Ha pa3cTosiane
213 metpa. M3o6perennero e HapeueHo DotodoH.

 Pa3BuTHeTO HAa H3MEPBATEIHATA TEXHUKA € IIO3BOJIHIIO
Bb3paX1aHeTo Ha photoacoustic edexr npe3 1970r.

=1
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IIpennocraBku 3a mosiBa Ha LiFi

* PajuoKOMyHHKaNUATa NPEIN3BUKBA B OPraHU3MHUTE PA3CTPOIicTBO
HA HMYHHATA CHCTeMA, HEBPOJIOTHYHHU H APYTH CTPAHHYHI
edexrTu.

* Koraro nHTeH3MBHOCTTA Ha MH(ppaYepBEeHaTa CBETIMHA HAJXBbPIIH
OIpE/ICIICHH HUBA, T YBPeAKIA OUHTE.

* bBe3onacHuTe HMBA HA MHTCH3UBHOCTTA HA BUIMMATa CBETIHHA €A
NO0-BHCOKM OT T€3U Ha PaJMOYECTOTHUTE JIHUYEHHUS.

* CurHaiure 3a ONTHYHA Oe3KMYHA KOMYHHKALNS He HHTep(epupar
€/IMH ¢ APYT BBIIPEKH MIMPOKKS CH JJUATIa30H OT Ab/KHHU HA
BeiHuTe (380 nm - 780 nm).

* Bupaumara CBeTIMHA IpeJJIara MHOTO MO-IIMPOK CEKTbP YeCTOTH
B CPaBHEHHE C PAIHOYECTOTUTE.

« CaerIuHaTa He NPEMHUHABA [PE3 COJIU/IHH NPErpajIy.

e Tlpu BupMMAaTa CBET/IMHA JIMIICBA IIPOHUKBAHE MEXILy ChCEIHUTE
KOMYHHUKALMOHHHU KaHAJIH U ChOTBETHO IIyM OT TSX, HO OKOJIHATA
CBETJIMHA BBBEK/IA M B CHCTEMaTa.
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be3)knuHuTE ONTUYHU KOMYHHMKALIMM Ca ajTepHaTHBa Ha
PaZIMOKOMYHHUKALIMATA U BKJIFOUBAT: IIPEAAaBaHE HA
TaHHY Ype3 UHPPAYePBEHU JIbYH, YPE3 YATPABUOICTOBU
J'bYM U IOCPEACTBOM BUAMMA CBETJIMHA. TE€OPETUYHO
3apajJif YECTOTHUS CH 00XBAT BUIMMATa CBETIIMHA MOYKE
na ObJie U3I0JI3BaHa 3a Mpe/iaBaHe Ha JaHHU C MHOTO
MO-TOJISIM KallallUTET B CPAaBHEHUE C TPAJULIUOHHUTE
paauo BbJIHU. Ha mpakTika o6aye mocTUrHaTuTe
CKOPOCTH Ha IIPEIaBaHe Ca BCE OLIE AaJied IO
OYaKBaHMUTE.

Wnesra 3a mpenaBaHe ¢ BUAMMA CBETJIMHA € OIIE OT
1880r. ¢ mosiBara Ha goTtodona. Toit mokasza, ue
(hoToakycTUYHUAT ePeKT ( a OT TaM U cujiara Ha
3BYKOBHSI CUTHAJI) B TBBP/AUTE YACTULIN 3aBUCH KOJIKO
no0pe cBeTMHaTa ce abcopOupa OT MaTepraia uM.
3aroBa eKCIIEPUMEHTHUTE CE MPEKPATSIBAT, HO HJIEsATa HEe
OTMUPA, 3aI0TO MPEJABAHETO C BUIUMa CBETIMHA UMa
MHoro ipeauMcTBa. Taka npe3 2011r. ce mosiBsia LiFi.

Li-Fi e cpaBHUTETHO HOBA, CKbIIA U BCE OIIE HE MHOTO
IIUPOKO HM3MOJI3BaHA CHBPEMEHHA TeXHoOJorusa. Td
MO3BOJIIBA U3TPaKJaHE Ha CUTypHA JIOKajdHa Oe3KudyHa
Mpexa, T.K. CBETJIMHAaTa HE MPEMHUHAaBa Tpe3 IUIBTHU
creHu. He yBpexnaa 3npaBeTo Ha Xxopara, HE Bpeau Ha
OKOJTHAaTa cpefia, MOXKe Jla ce Tpenasa Mmoja Boaa, 0e3 na
MOXXK€ KOMYHUKaluaTa Ja OblIe 3aceueHa C
paauonokatopHu cuctemu. [Ipemiara MHOTO TTO-TOJIEMH
CKOPOCTM ¥ JIMICa Ha UHTEPPEPeHIUs MEeXIy
MpefAaBaHusi C pa3IWYHU JOBDKMHA HAa  BBIIHATA.
[Monxonsmia e 3a paboTa Ha 3aKpUTO U 3a Ch3/IaBaHE Ha
Mpexu 3a [oT, T.K. ceramHara CBETOAUOAHA TEXHOJIOTHS
npeyara epeKTUBHOCT, CHTYPHOCT M BUCOKA CKOPOCT Ha
yIpaBJICHUE HAa YCTPOWCTBAaTa Ha OTHOCHUTEIHO HHUCKA
IICHA.
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HauaJjoto

IIpe3 2008r. 3anouBa padora Task
Group 7 (TG7) no IEEE 802.15
WPAN™ Visible Light
Communication.

" om08.08.17
Samsung Eiectronics .

* Tsce cecron ot: Samsung, ETRI,
VLCC, Yuusepcurera B Oxchopa

e Ilpe3 2011r. ce nosiBsiBa
craugapreT IEEE802.15.7 3a
6e3K1YHA ONTHYHA KOMYHHKAIHS
MOCPEJICTBOM BHIMMA CBETJIMHA.
Toii onpeziens 1 pU3MUECKHS CIIOH
(PHY) u MAC cros.

B.Anckericsa, valeksieva@tu-varna.bg
TexumueckH yiusepentet - Bapa

ICSE

Konkype 3a saemane na AJl: TIPO®ECOP no ITH 5.3 , Komyrmkannonna n kommioTspia Texumka’”, VI, Kommiorsprm mpesu, kby KHT, ®UTA,

obssen or TY— Bapwa, JIB, n3sbrpeznen 6poii 110 or 24.12.2021 .

"N nosisara Ha LiFi

e IIpe3 2011r. nmpod. Xapany Xaac npejuiara
TexHonorusaTa Li-Fi (Light Fidelity) 3a 6e3xu4H0
npeaBane Ha HHOpManus Ha 6aszaTa Ha
uyMara ceemiiHa (VLC)
Toii BeBexka Tepmuna Li-Fi (Light Fidelity) mo
ananorus ¢ Wi-Fi (Wireless Fidelity).
npo¢. Xapanx Xaac:
* Ilpenonasa B EnunOyprckus yHUBEpCUTET
. * 2012r. cp3gaBa ¢ Mycrada Adranu KbM
EnunOyprekust yHUBEpCHTET KOMITAHMSTA
pureLiFi
* Ily6nukysal € eIMHCTBEHO Ta3U ChaBTOPCKA
kHura mpe3 2015t

Principles of
LED Light
Communications

Towards Networked LisFi

Svilen Dimitrov .
and Harald Haas

Ho....iMa MHOTO CHABTOPCKH MyOIHKALIUK B
obnactra, 3amoTo. ..
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Hauanoto e nocraBeno npe3 2008r. ot 3 ekura,
obenunenu B pabotHa rpyna ot IEEE 3a cb3naBane Ha
CTaHJapT 3a MpeJaBaHe ¢ BUIMMa CBETINHA.

[Ipenu cv3naBanero Ha cranaaprta npe3 2011T. cpuio
¥Ma TMaTeHTH 32 MpeaBaHe C BUAMMA CBETJIMHA, KaTo
II'BPBEHCTBOTO € Ibpku 0T CHUMEHC.

Nmero Ha TexHonorusta LiFi e qageHo ot npod.
Xapann Xaac. HeroBusiT exun cb3aBa U bpBara
koMepcuanHa peanuszauus. LiFi ce pa3BuBa Ha 6a3ara Ha
MHUKPO CBETOHO/IH.

N3non3Ba ce Bb3MOXHOCTTA HA CBETOMOUTE J1a ce
BKJTIOYBAT Y U3KJIIOYBAT IPU MHOTO BHCOKH CKOPOCTHU U
HEBb3MO)KHOCTTA Ha YOBEIIKOTO OKO /1a Bb3IpUeMa
OBp3UTE IPOMEHU B MHTEH3UBHOCTTA HA CBETIIMHATA.
HeBbopbKEHOTO YOBEIIKO OKO HE MOXKE J]a pearupa Ha
moBeve OT 15 TpenTeHus Ha CBETIIMHATA B CEKYH/Ia.
2012 r. e nemoHctpupana Li-Fi ¢ OFDM monynanus.
[Ipe3 aBryct 2013 1. € peanu3upana Mpexa c
ennonBeted LED cbe ckopoct ot Han 1,6 Gb, ¢
JIBYTIOCOYHA KOMYHHUKAITHSI.

IIpe3 2014 1. npod.Xaac e n30paH 3a €AMH OT JIeCETTe
RISE (Ilpu3naru BAbXHOBSIBAILM YYEHU U UHKEHEPU) B
O0eanHEeHOTO KpaJICTBO. Bb3XUIIeHHeTo MU OT
HeroBara paboTa ce MpeBbpHa BbB BE3MYIIEHHE, KOTaTO
mipe3 2017r. ce cbp3ax ¢ pureLiFi, 3a na 3akyns 3a
yIpaKHEHUATA CH T10 ,,0e3KUYHN KoMyHUKaruu‘“ LiFi
KOMIUIEKT 3a ieMoHcTpanusi. Cies mpeaBapuTesieH
JIOTOBOP 3a KOH(PUICHIIMATHOCT Ha IIeHaTa, HOANHUCaH U
ot Hamus PekTop u ¢ kinay3a 3a pazpernieHue 3a
MyOMKyBaHE U ChaBTOPCTBO C Mpo¢. Xaac BbB BCHUKHU
MyOJTUKAIAH, KOUTO IIIE CE HAMPABST C TEXHUTE
YCTPOMCTBA, MPEATIOKHIXa SANH IIpeaaBaTes 1 2
npueMHuKa Ha O0e3ymHara reHa ot 8000 mayHna.
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e Ha 10.09.2013r. pureLi-Fi nemonctpupa, 9e Li-Fi He n3nucksa
BPB3Ka C MPsika BUANMOCT MEK/Iy NPeAaBaTeisi i NPUEMHHKA, JIBJITO
BpeMe CMATaHO 3a AxuuecoBara nera Ha Li-Fi texnomorusra.

* Li-Fi Mmoxe a paboTH, H3M0I3BalKH pa3cesiHa CBETIHMHA
(BKJIFOUUTEITHO OTPAXKCHHS).

* JIeMOHCTPHPAHO €, 9e C OTPA3CHHUTE IBUH € BE3MOXKHO Ja CE
JIOCTHTHAT CBIIUTE CKOPOCTH Ha IpeaBaHe KaKTo IIPH MpsiKa
BHIEMOCT.

* Ha 20 mapt 2014 roxuna pure Li-Fi aHoHCcupa, 4e nperasa 4pe3
Haynuny Ha nasapa (‘off-the-shelf') LED nammnu, npu HamaneHa
MHTCH3UBHOCT Ha CBETJIMHATA 10 HUBA, OJIM3KH 110 U3KIIFOYCHO
CBCTOSIHHUE.

¢ Or26.11.2018r. - HoBu LED ocBeTHTeNHHM Telna, POU3BEICHHU OT
Lucibel ¢ LiFi ot 2-po noxonernune pureLiFi

« Jugnu LED kpymuika Ha ¢pupmara Velmenni npenacs nannu (3acera)
cbe ckopoct 224 Gbps

==
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Cranpapr 802.15.7

upper layers

Logical Link Control

® Onpeaenﬂ HSKOJIKO CJIOS Y IOJI-CJIOEBE, 3a
Jla OIIPOCTH CTaHJAapTa U J1a IIPEIUI0XKU
YCIIyTH U IOTUYECKH BPB3KHU OT MMO-HUCKHU
CJIOCBE KbM I10-BUCOKHUTE.

Device
Managenent

2
SEA
.

B WPAN Bcsiko yCTpOICTBO ce 1aBa
Kparbk 16-bit anpec wim pasmmpen 64-bit
anpec.

MCPS-SAP MLME-SAP
MAC

PD-SAP

PLME-SAP [+
PHY
PHY switch

OPTICAL - SAP
optical media
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Tunose pusnyecKu cjioese

Wma 3 pasnoBuaHOCTH Ha UMILIeMeHTanus Ha VLC cuctemu 1aHHH B

crargapra 802.15.7:

e PHY I- 11,67 — 226,6Kbps, n3mnoi3sa KOMIUIEKCHH KOZOBE U KOJJOBETE Ha
Puitn-CosomoHn, npucrnoco6eH 3a ynorpeba HaBbH; n3nonssaVPPM
(Variable pulse position modulation) momynauus ¢ koaupane 4B6B mim
OOK(ON-OFF key) momynarust ¢ Manchester kogupane

e PHY II - 1,25Mbps— 96Mbps, 31011382 KOMILIEKCHH KOJIOBE, KOIOBETE
Ha Puiin-Conomos, run length limited xogose ; n3nonzsa VPPM (Variable
pulse position modulation) moxynarms ¢ koqupane 4B6B win OOK(ON-
OFF key) momynarmst ¢ kogupane 8B10B.

e PHY III - 12-96Mbps u3nonzsa CSK(Color Shifting Keying) u
mopynamus/ kopupane — 4-CSK, 8-CSK,16-CSK

Input uuam\ "
Bits Entnﬂev

awrnel | [ [oomasuaton e rmoro oide |
Decader I

snplitade modulation

Output

modulation Bits
froquency
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HmenHo T0o3u QakT Jane crapra Ha MPOy4YBAHUATA MU B
Ta3M HAaCOKa - KaKBO TOJIKOBA I1Ie ObJIe TPYAHOTO Ja ce
Hanpasu nportotunHa LiFi mpexa — ot 2014r. ce
nponaasat LED ocsetrutenu ¢ Brpagaen VLC koHTpoJiep.
CranpaptsT oT 20111 onucBa QyHKIMHUTE HA
(busnueckus cjaou, IpPernopbYBAHUTE MOTYIAIIMOHHU
CXEMHU ¥ OOMEHSIHUTE ChOOIICHNUS, KaKTo U (hopMara Ha
¢peiimoBere. OcTaBa Ja ce aHaJIU3Upar IpeiaraHuTe
AJITOPUTMHU 3a paslpe/iesiHE Ha pecypca U Ja ce
MIOMMCIIU 32 peaju3alus Ha XeHI0Bepa.

CrangaptsT onpenens u puznyeckus ciord, 1 MAC
cnost. Toil e mpoexkTHpaH NIPEeIUMHO 3a IIpeaBaHe Ha
MYATUMEIUNHYU TaHHU, HO MOXeE JIa Ce M0JI3Ba U 3a
Ipe/laBaHe Ha JIPYTH YCIIyTH.

CrangapTsT oTunTa (HAKTOPH 32 IpeaBaHe ¢ BUIUMA
CBETJIMHA KaTo: 3aThbMHSBAHE, BUJAUMOCT, LIBST 32
(yHLIHOHAIHOCT, CTA0MIH3AIHS.

DU3NUECKUAT CIION NpeaocTaBs Gpu3nIecKuTe
crenu(puKauy Ha yCTpoiicTBaTa 1 Bpb3KaTra MEXIy
yCTpOMCTBaTa 1 IpeHoCHaTa cpenia. BxogHusar 6utos
IIOTOK MPEMHHABA NPE3 KOAUPAIINS KaHaJl, JUHEINHO
KOJIMpaHe, IIPU KOETO C€ MOI3BaT KOHBECHIIMOHAIHH
KOJIOBE 3a 110/100psiBaHE Ha MPOU3BOJUTEIHOCTTA BbB
VLC cucremure, a mogynanusara € OFDM. [lotoksT ce
npenasa Ha LED 3a npenaBane rpe3 ONTUYHUS KaHAIL.
Taka 3agaunTe Ha HU3NYECKUS IO ca: AKTUBUPAHE U
neakruBupane Ha VLC npuemo-npenaBareIHoTo
ycTpoicTBo, n360p Ha Kanan, IIpenaBane u npuemane
Ha uHpopmanus, Kopekius Ha rpeniku u
CuHXpoHU3aLUSL.

[IspBUAT BUA ce MTONI3BA 32 CHCTEMH HA OTKPHUTO,
BTOPHST — HA 3aKPUTO, TPETHST € 32 CUCTEMH, Oa3upaHH
Ha RGB 1BetoBo kogupane u ynorpeba Ha IETEKTOPH.



Konkype 3a saemane ia AJl: [IPOGECOP no ITH 5.3 , Kosynukaunonsia 1 kommorspia teximka”, YL Kommiorspin spern®, ki KHT, UTA,

obssen or TY- Bapua, /B, nssbupezien 6poii 110 or 24.12.2021 .

Crpykrypa Ha LiFi PHY kaasp

Preamble PHY
(see 8.6.1) header

Optional Psou

fields

SHR PHR PHY payload

Crpykrypa Ha LiFi MAC kagbp

Frame | Soquence | Desiima: Frame | bCS
Contrl | Number | tonVPAN [ A TAN Paylosd
aontifier Klenn s
Ackdec i el
nitie msou | meR

B.Anekcricsa, valeksieva@tu-varna.bg
TexmmuCeKH yHHBpCHTET - BapHa

==

Konkype 3a saemane na AJl: TIPO®ECOP no ITH 5.3 , Komyrmkannonna n kommioTspia Texumka’”, VI, Kommiorsprm mpesu, kby KHT, ®UTA,
obssen or TY— Bapwa, JIB, n3sbrpeznen 6poii 110 or 24.12.2021 .

Kunacose ycTpoiicTBa

e Infrastructure - craTuuHH, poJisi HA KOOPIMHATOP, HMAT
"HeorpaHU4YeHo" CHAO/IsIBaHEe ChC 3aXpaHBAHE

* Mobile - moaBmKHYU, UMAT YMEPEHO 3aXpaHBaHE, M0~ HUCKA MOIIHOCT
3a 0OMeH Ha HH(OpMAaIys

* Vehicle - moaBIKHM, MHOTO OrPAHUYEHO 3aXPaHBAHE, MO~ HUCKA
MOIIHOCT 32 00MeH Ha HH(pOpMAIHs

Infrastructure Mabile Vehiele
Fised coordimnator Yes No No
Powrrmply | Anple Limited Moderae
Fomn factor Unconstrained Constrained Unconstrained
Ugnse | Intense Wk Inkense
Physical mobiliey No Yes Yes
Range [ Stoioms Short Long
Data rates Hightlow High Low

B.Astexcuesa, valeksieva@tu-varna.bg
Texumuccku yumsepeuter - Bapra

HCSE]

Konkype 3a saemane na AJL: TIPO®ECOP no [TH 5.3 Kowynikausonia i koMmioTspia Texuuka”, Y1 Kommiorspim mpei®, kin KHT, UTA,

obssen or TY- Bapua, JIB, ussbupesien 6poii 110 or 24.12.2021 r
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* B peer-2-peer Tomnonorus jiBe yCTpoicTBa KOMyHUKHPAT U €HOTO OT
JIBETE OCHUTYpsIBA IOAPHKKATA HA KOMYHHKAIUATA - TO CTaBA
koopautarop(Terminal). JlaHHuTe ce npeaaBaT Mexay yCTponcTBaTa
B peer-to-peer Bpb3Kara.

* B Tomonorusra 3Be3/1a BCHYKH YCTPOUCTBA HMAT [[BYIIOCOYHA
KOMYHHKAIMs ¢ KOOpAMHaTopa. [IpeaBaHeTo BKIIOUBA JaHHUTE,
U3MPATeHU OT yCTPOICTBO HA KOOPAUHATOPA U OOPATHO.

* B tomonorusaTa B broadcast n3rpuBaHe moTpeOUTENUTE CAMO
TOJTy4aBaT JaHHH OT npejasarens. M3npamar ce JaHHUTE OT
KOOPJMHATOPA Ha YCTPOUCTBOTO

ICSE

B.Anekcnesa, valeksieva@tu-varna.bg
TexHHuCCKH yHHBepCHTET - BapHa

3anaunte Ha MAC cnost ca: CUHXpOHHM3alMsI Ha
MpEKOBHUTE MOTOIH, [[BeTOBa (PyHKIIMOHAIHOCT,
[Monnbpkka HA BUAMMOCTTA U 3aTHbMHSIBAHETO B
cucremara, [logabpkka Ha BU3yalTHU MHAUKALIUY 32
cTaryca Ha yCTpOMcTBaTa U KaHaJla 3a Bpb3Ka,
CurypHoctTta Ha ycTpoicTBOTO, KauecTtBoTO Ha
Bpb3Kkara u OcurypsiBaHe Ha HaJEK/IHA BPB3Ka MEKITY
nBara MAC cios Ha OTIETTHUTE TUBPH.

@peiimoete Ha MAC cinos ca 3a ipefjaBaHe Ha

D o m =

LiFi mpenyara usrpakiane Ha II'bJIHOLICHHA OC3)KWYHA
MpEKOBa HHPPACTPYKTypa ¢ IBYIIOCOYHA KOMYHUKAIIUS
- point-to-multipoint uiu multipoint-to-point.
Peanmusupa ce ¢ ,,attocells* — kIeThuHYU eIEMEHTH,
KOMTO Ca IT0-MaJIKi OT TUIIHYHHUTE PAIU0-4YECTOTHU
€JIeMEHTH. YCTpoICcTBara ce JIeysT B 3 Kiaca Cropes
HYXJIaTa OT 3aXpaHBaHe, KaKTO € MPEICTaBCHO B
claupa.

BB3MOXKHHTE TOIOJIOTHH Cca NMPEACTABEHU Ha Cllaija.
[Toeueto nemoncTpauuu Ha VLC TexHonmorusra ca ce
(bokxycupanu BbpXy yBelIM4aBaHE CKOPOCTTA Ha
KOMYHHKAIMUTE point-2-point ¢ €THONOCOYEH KaHaJl.

3a 1a ce peanusupar npeABUICHUTE IPUIIOKeHHs Ha Li-
Fi TexHonorusra 3a u3rpakjaHe Ha KOMyHUKaI[MOHHU
CHCTEMH, € BaJKHO J]a C€ OCUTYpU 00aue Bb3MOXKHOCT 32
OCBIIECTBSABAHE Ha JIBYIOCOYHU (IYIJIEKCHHU) BPB3KH.
ToBa e mocturnaro 3a npsB 06T npe3 2014r.



Konkype 3a saemane na AJl: [IPOGECOP no ITH 5.3 , Kosymukauuonsa 1 kommorspna teximka”, Y1, Kommorspin spern®, kom KHT, UTA,
obsmen or TV~ Bapia, JIB, sssupezen Gpoii 110 or 24.12.2021 .

BuaoBe moOMJIHOCT

n
: B o
A SO
NS W /, s SIC of detection
a Y. y LED — user ] [— of user
= signal 2 signal
& N & g user 2
i g
i i -
Iogical mobilty detection
piysal mobiliny 5 Tt liaae
@f. ; i 1 signal

» Camo 3a Mobile u Vehicle ycrpoiicTsa.
e Jlenu ce Ha:

— Ousuvecka

— Jlornuecka

B.Anekcricsa, valeksieva@tu-varna.bg
TexmmuCeKH yHHBpCHTET - BapHa
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Konkype 3a saemane na AJl: [IPOGECOP no ITH 5.3 , Kosymukauuonna 1 kommorspna teximka”, Y1, Kommorspin spesn®, kom KHT, UTA,
obser or TV~ Bapia, JIB, sssupezen Gpoii 110 or 24.12.2021 .

Apxurektypa Ha Li-Fi mpeika

Cunpxanne
31 npeangane

" Hpnowue

i
i
i
i
i
i Hoaysenn
i

B.Anekcricsa, valeksieva@tu-varna.bg
TexHmuCCKH yHHBEpCHTET - BapHa

Konkype 3a saemane na AJL: [IPODECOP 1o ITH 5.3 , Komynnkaunonna u kommioTspha Texiika”, V]I, Kommorspin mpexin®, kv KHT, ®HTA,
obasen or TY— Bapha, JIB, usssrpenen 6poii 110 or 24.12.2021 ¢

AJITOPUTMH 32 IPHOPUTHU3UPAHE HA
Tpapuka npu Li-Fi Mmpexu

AJIrOpHTBM 32
TIpHOpHTH3HpaHE Ha
TpajuKa OT IIIAHKPOBUNKA
na Terminal npu Li-Fi
GeKHIHI MOOHIHI MPEKH
Round Robin (RR)

TpemmmcTaa Henocrarsim

onpocTena GyRKIIOHATHOCT
Ha pecypeHT

TIPE/IOCTABs! N10-HHCKA POy CKATEIHA

He MpHJIara MpHOPHTETH
HHCKa TP

First Come First Served
(FCFS)

ONpOCTeHa Gy HKIHORATHOCT

7 He IPUJIAra IPUOPHTETH
crpsamo RR obcysBa camo | yCTpoiCTBO B 1a/leH MOMEHT

necHa

Least Number of Sensors
First (LNSF)

npara IpHOpHTET;
YCKOPABA OGCIYKBAHETO Ha 3ABKH
MBHCKAHH OT MAJIKO BB31H.

M3II0NI3Ba CAMO €TMH KPHUTEPHii 3a
IPHOPHTH3HPAHE;

HE NPEIOCTaBs MPHOPHTET Ha CTICIeH TpadHK,
AKO MMa TaKbB;

AaropuTHM na Wang TIpHITara IPHODHTET Ha 6a3a KIIACOBe
yeayrn

CHIpaBE/UEO pasIIpesienieHHe Ha
pecypente

310/13Ba CAMO C/UMH KPUTCPHIA 33
npHOpHTH3NpaHE

He B3eMa IIPE/IBH/] Pa3CTOHUE 0 TEPMUHATIA
He Ce IPOBEPABA 111 yCTPOHCTBATA Ca
MOOHITHH

B.Auckericsa, valeksieva@tu-varna.bg
TexumueckH yHuBepentet - Bapha

==

[TonensiHe Ha pecypca Mexay MoTpeduTenn ce
yIIpaBIIsiBa OT HEBUIMMH 32 YOBEIIKOTO OKO e(heKTH:
TPAHCMHUTEP C AUBEPCUDHUIIMPAIIN BIJIH HA U3THUBAHE,
QITOPUTMHU 32 TPYNUPAHE 110 BpeMe Ha MOTPeOnuTeNnuTe,
OpPTOTOHATHO-YE€CTOTHO JICJICHE Ha CUTHAJIA.
Pasnonaranero Ha MHOKecTBO Li-Fi attocells,
OCHTYpsIBa IOBCEMECTHO MOKPUTHE B €IHO TIOMEIICHHE,
B JIOI'BJTHEHHE KbM IMPEOCTABIHETO HA TTOYTH €IHAKBA
ocBeTeHOCT. ToBa 03HAuaBa, ue eIHa CTask MOXE Ja
ChABpKa MHOTO attocells kireTku, KouTo 0Opa3yBar
MHOTO IThTHA KJIeThUHA attocell Mpexa.

Omnpocrena apxurekrypa Ha Li-FI mpexa e
npeacTaBeHa Ha ciaia. Cberou ce oT TepMuHamHa
CTaHIIHS, 00CITy)KBaIla MPUOPUTHIUPAHETO U
pasmpenereHneTo Ha mony4yeHuTe 3asBku. [IpenaBaren
(B cyyast LED nammna) cbe cBeTOAMO, MPUEMHHULIHA (
nmu Li-Fi noHrsnm) ¢ hoToauoau, 4pe3 KOuTo ce
MprieMa U3MpaTeHa OT MpenaBarelis HHPopMaIUsI KbM
CHOTBEHOTO YCTPOHCTBO. B mpremMHuka € MOHTHpaH
dboronnon, upe3 KOUTo ce mpeodpazyBar CBETIIMHHUTE
BBJIHU B €IEKTpUUYECKU uMIylncu. B mpenaBarens u
MIPUEMHMKA Ha CUCTeMAaTa uMa MU(PPOBU MOIYIH, KOUTO
KOJUPAT U IeKOJUpaT faHHuTe. To3u cUrHai, cien
JIEKOIUpaHe, MOXKe Ja ObJIe HHTEPIIPETUPAH OT
KOMITIOTHPA KaTo Mopeaua OT €AUHUIN U HYIH.

Nma nareHTOBaHU pellIeHUs, KOUTO Mpeasiarar
pa3IUyHU AJITOPUTMH 32 IPUOPUTH3ALINS HA TpaduKa.
Te He ca GazupaHM HA KIIACUYECKUTE alTOPUTMU 32
MIPUOPUTU3AIUS U BBIIPEKH, Y€ OCUTYPSBAT I'bBKABO
oOciyXBaHe, Ipejiarar peiieHus 3a nooopsBaHe Ha
QoS camo B onpenenienu acrektu. OT Ta3u eaHa
TOYKa, TOJISIM IPAKTUYECKH UHTEPEC MPEACTABIISIBA
Ch3/IaBAaHETO HAa HOBH AJITOPUTMU 3a IPUOPUTU3UPAHE
Ha Tpaduka npu u3non3pane Ha Li-Fi rexnonorwus,
ChOOpa3eHH ¢ HAPACTBAIIUTE U3UCKBAHUS HA
MOTPEOUTENUTE;

C uen ga ce u3cienBa BIUSHUETO HA aITOPUTMUTE 3a
MPUOPUTHU3UPAHE HA TpaduKa BbPXY KaueCTBOTO Ha
yermyrute npu Li-Fi mpexute uzcneasaxme 3
CTaHJAPTHH aJITOPUTHMA M €IUH TIPEIIOKEH OT IPYTH
u3cnenoBarenu. Ha cnaiina ca npeacraBeHu OCHOBHUTE
MPEANMCTBA U HEIOCTATHIM HA BCEKH OT U3CIICABAHUTE



Konkype 3a saevaiie ia AJI; TPO®ECOP o TTH 5.3  Komymiaiioniia i xosmospia texika”, VL Kommiorspri mpesi®, kom KHT, OUTA,
oGser ot TY~ Bapra, JIB, mssbrpeen 6poii 110 or 24.12.2021 1.

AJITOPUTHM 32 IPUOPUTHU3HUPAHE HA
Tpapuka npu Li-Fi

B.Asekcresa, valeksieva@tu-varna.bg
Texmmucckn ynnsepentet - Bapia

Korkype 3a 3aemane Ha AJl: IPODECOP o TTH 5.3 , KomyrnkaiuionHa i komioTspia Texiika”, VL Kommiorspris Mpesi®, kbm KHT, GUTA,
oGsen or TY- Bapra, JIB, nssbnpenen 6poii 110 ot 24.12.2021 1.

CumyJaarop Ha Li-Fi TexnoJiorus
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I'papuka 3a nponyckatena
cnocoGHocT
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Busyamsupatie Ha niopyainis 3a aGonati T'padhika 3a 3aKECHEHHE 3 BCeKH aGoHaT

B.Auekcnesa, valeksieva@tu-varna.bg
Texmmeckn ynnsepenter - Bapia

anroputMu. ChIECTBYBAIUTE AITOPUTMHU 32
npuoputusupane Ha Tpaduka npu Li-Fi yckopssar
00CITy’)KBaHETO Ha 3asBKU IIPU CEH30pHA MpeXka ¢
€IHOTUITHH MTPUIIOKEHUS, HO TIPH TSAX HE ce B3eMar
MIPENIBU] pEIUIla TapaMeTPpH, KaTo: THIT Ha N3UCKAHUS
TpauK; CIIENIHOCT HA TAHHHUTE; CKOPOCT Ha
MpeMeCcTBaHe Ha MOOMITHO yCTPOUCTBO | 1p. ToBa
JIOBEJIe 10 HJIesiTa 3a pa3padoTBaHE U M3CIIC/IBaHE HA
HOBU QJIFOPUTMH 32 IPUOPUTH3UPAHE Ha Tpaduka 3a
TO3H TUIT MPEKH.

Beue 6sixme paboTUIIM B Ta3W MOCOKA 32 TEXHOJIOTHUTE
PON, WiMAX, LTE u 6loWPAN. bsxme uscnensanu 9
JPYTU aIrOpUTHhMA U OSIXME MPEIJIOKUIIHN MTO00pEHUS
3a Te€3W TEXHOJIOTHH, TaKa Y€ MPHIOKUXME paboTeInTe
UJEH U TYK, 32 J1a TIOJTYYHM HOB aITOPUTHM 3a
IIPUOPUTH3ALMS, TIOKA3aH Ha cilaiaa.

JoxropanTsT Mu [usiH J[MHEB Hamuca cCUMYIIarop, B
KOMTO OCBEH Halllusl aJITOPUTHhM UMILUIEMEHTHpaxMe U 3
JIPYTH, 3a 1a HalIpaBUM CPABHEHHUE MEXKIY THX.
CumynaropsT paboTH ¢ MapaMeTpy U OTPAHUUYCHUS,
3aJI0KeHH B cTanaapra 3a LiFi.



Konkype 3a 3aemae Ha AJl: [IPO®ECOP 1o [1H 5.3 , KoMyHHKauHOHa i KOMMIOTEpHA Teximka”, Y/, Kommorspin Mpexn®, kM KHT, ®UTA,
o6sen ot TY— Baptia, JIB, nssbipench 6poit 110 ot 24.12.2021 1.
R
Pesyararu 3a craruunm Li-Fi
.
YCTPOMCTBA
cnocobHoeT 3abassze

stance o Termra .

Cromouenne a focTaseHH nakeTit

/

B.Asexcnena, valeksicva@tu-varna.bg
Texumueckn yauepeuter - Bapia

Konkype 3a 3aemane na AJl: TIPO®ECOP 1o ITH 5.3 , KomyHHKaliOHHA 1 KOMITIOTEDHA TeXHH
obssen ot TY— Bapna, /1B, nssbupenen Gpoii 110 ot 24.12.2021 .

Pe3yararu 3a moOusHu Li-Fi
YCTPOHCTBA

ka”", V]I, Kommiorspru mpesu™, kbm KHT, UTA,

B.Astexcuesa, valeksieva@tu-varna.bg
Texumuecku yumsepeuter - Bapra

Konkype 3a 3acwane 1a AJl: IPOGECOP 1o [TH 5.3 , Komyiainonna i kommioTspha Teximka”, Y/ Kows
oGssen or TY-— Bapua, JIB, n3sbipenen Gpoii 110 or 24.12.2021 1

HN3caenBane Ha nmpororunHara Li-Fi
MpeiKa

* Pesynraru cien U3BbpIIBaHE HA XEHAOBB 3a MoOWIHH Li-Fi ycrpoiicTsa

nioThpin Mpeski®, kuw KHT, GUTA,

PeayATaTH 0T H3CACABARNTE HA NPONYCKATEANA Pe3ylITaTH OT H3CICABARNTE Ha M3TYOCHH MAKeTH

i

Pe3yirati o1 H3CHAEBANNTE HA NOJIYYEHH HAKETH Pe3yiTaTi o1 M3c/HeBANNTE Ha 3aKbCHEenHe

I
H

[—

B.Auckericsa, valeksieva@tu-varna.bg
TexumueckH yHuBepentet - Bapha

N3cneaBaxmMe mponyckaTeHa CnocoOHOCT, 3a0aBsHe,
CHOTHOILIEHHE HA JOCTABEHU MAKETH U ChOTHOIICHHE Ha
n3ryoenu makeru. [lomyanxme pe3ynraru, KOUTO
MOKa3BaT ye MpH MO-MaJ’bK Opoi KpaiflHH YCTPOUCTBA
HAIIKST aJTOPUTHM MPEAOCTaBs MO-BUCOKH CTOMHOCTH
3a U3CIlIeIBAHUTE TapaMeTpH 3a YCTPOHCTBA
pa3nojIoKeHu B 00XBaT 0 5 MeTpa OT 00CTyKBalara
crannus. C yBenuuaBaHe Ha Oposi Ha yCTpoiicTBara
00CITy’)KBaHETO CTaBa PABHOMEPHO, HO CE MPEIOCTABST
0-100pH CTOMHOCTH 32 HAH-IPUOPUTETHUTE
YCTPOMCTBA,CHIIOTO BAXKH U 32 anropuThma Ha Wang
JIOKaTO MPH OCTAHAIKUTE aJITOPUTMU MOITYUCHUTE
pe3yNITaTh ca MoYTH U3LSII0 PABHOMEPHH.

AHaJIOrMYHHU U3CIEIBaHNS HAIIPABUXME U 110
OTHOIIICHHE Ha MOOWIIHU KpPaiiHU YCTPOMCTBA.
[lomyuenure pe3ynTaru nokasaxa, 4e Ipy o-MajJlbK
Opoil yCTpOHCTBA HAUAT AIITOPUTHM MTPESIOCTABS T10-
BHCOKHU CTOMHOCTH 3a U3CJICABAHUTE [TAaPAMETPH 3a
YCTPOMCTBA, ABIKEIH ce ¢ Hal 3 kM/4. C yBenndaBaHe
Ha Opost Ha ycTpoiicTBaTa B 00XBaTa Ha KJeTKaTa
00CITy’)KBaHETO CTaBa PABHOMEPHO, HO CE MPEIOCTABST
M0-7100pY CTOMHOCTH 32 Hal-IPHOPUTETHUTE
YCTPOWCTBA, TOKATO IIPU OCTAHAIMTE AJITOPUTMU
MOJIYYEHUTE PE3YJITATU Ca MTOYTH U3LISII0 PABHOMEPHH.

HamusTt anropuTbM 3a IpUOPUTHU3MpaHE Ha Tpaduka
mo100psiBa KaueCTBOTO Ha 00CITyKBaHE 3a 110-0aBHO
JIBIDKEIINTE ce MOTPEOUTENH ciie]l U3BbpIIBaHE Ha
XEHIOBBP.

3abens3Ba ce, 4e B 3aBUCUMOCT OT YBEJIIMYEHUETO Ha
CKOPOCTTAa UM U IO-HUCKUSA UM IIPUOPUTET, CbOTBETHUTE
napaMeTpu BJIOIIABAT CBOUTE CTOMHOCTH. Pe3ynrarure
npu anropurbma Ha Wang ca ceusMepumu. [lpu
JpYyTUTE 2 aJropuThMa MapaMeTPUTE OCTaBaT
paBHOMEpHHU 3a BCUYKH YCTPOICTBA.



Konkype 3a saemane na AJL: IPODECOP o ITH 5.3 , KoMyHUKAIHOHHA M KOMITIOTBDHA TEXHHUK

ommioTspHi Mpei™, kbM KHT, GHTA,
obssen or TY- Bapa, /I 1 Gpoii 110 o7 24.

IporoTunHa Mpexa 3a Li-Fi
KOMYHHKAIHS

B.Anckericsa, valeksieva@tu-varna.bg
TexumueckH yiusepentet - Bapa

Ko

Kype 3a 3aemane va AJL: IPODECOP 1o ITH 5.3 , KomynHkaunonta u kow
38}

W KoMmioTEpHa Texmnka”, /T, Kommorsphit mpesi, kM KHT, GHTA,
oGsnen or TV~ Bapua, /1B, ussnHpese Gpoii 110 or 24.12.2021 1

N3caensane Ha npororunnara Li-Fi
Mpexa

* BIJIHAHHUETO Ha CJIbHYEBATA CBETIIMHA
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B.Anckercsa, valeksieva@tu-varna.bg
TexumueckH yHuepcuer - Bapra

CrenBammara cTbIka Oemie Jja Cu U3rpajiuM MPOTOTUITHA
Li-Fi mpexa, ¢ koaTo J1a u3cieBaMe IpUaoKUMOCTTa
Ha Hawug anropuTsbMm. 3akynuxme 3 LED namnm -
npenaBarenu u 3 npuemanka. LED nammnure u Li-Fi
Tx/Rx ca uzpaboTeHu 1o Haia mopbyka ot pupmara
»Research Design Lab“ . Upe3 Tsx ce ochlecTBsBa
CepHUitHO TpeaBaHe HAa TEKCTOBH JAHHU HA Pa3CTOSHUE
0T 2 m MeXJy Ipenasarelis U npueMHuka. [IpenaBanero
Ce M3BBPILBA IPH OTCHCTBUETO HA PA3ITUYHU CMYILEHUS
B KOMYHHUKAI[MOHHATA Cpe/ia B CTasi CbC CpeiHa
ocsereHoct 20,6 1x. Ha cnaiina e npencraBena
peanuzupanara npororunna Li-Fi mpexa 3a Tononorus

Mpekara e usrpajieHa oT CJIeJHUTE KOMIIOHEHTH:

* 2 KOMIIOTBPA, MEXKY KOUTO CE€ OCBIIECTBIBA
MpelaBaHeTo Ha HHPOPMALIUATA;

* Arduino Uno KOHTpoJIEpH 3a MporpaMupaHe Ha
npenaBarens (Tx) u npuemuunka (Rx);

* LED namna — ocurypsiBaiiia KOMyHHKalusTa (ToUKa 3a
JOCTBI);

* Li-Fi mpenasaren (Tx) u Li-Fi npuemnnk (Rx)
HanpaBuxmMe excriepuMeHTaIHU U3CIICIBAHUS 32
BIIUSTHUETO Ha Pa3JIMYHU BUJOBE CMYIICHUS B
KOMYHHKAI[MOHHATa cpeia. YacT OT HamnmpaBeHUTE
€KCIIEPUMEHTH Ca HAIPaBEHH B CTas C I0KHO U3JIOKEHHE
Ha JIHeBHA cBeTNIMHA Mexay 13 u 17 gaca cnenoben,
IIPY HAJIMYUETO HA AUPEKTHA CIIbHYEBA CBETJIMHA,
BIIM3alla IPe3 MPO30PLMUTE.

N3mepBa ce MaKCUMaIHOTO Pa3CTOSHUE MEXIY
npeaBaTens U MpUeMHHUKa, KOraTo KOMYHUKAIUATA Ce
OCBIIECTBU 0€3 TPEILKH.



Konkypc 3a 3aemane na AJl: TIPO®ECOP no ITH 5.3 , Komynukaunonna n kommoTspa texunka”, VI, Kommorsprn mpesn, kbm KHT, ®HUTA,

oGsen o TV~ Bapra, JIB, mssbipeser Gpoii 110 or 24.12.2021

N3cnensane Ha npororunnara Li-Fi
MpeKa

® BJIMAHHETO HA COJICHOCTTA Ha BoJara

""wa""
Do
Pascrosmue b cm Tipcia pona | Cosen pastsop 10% | Coaen pasrsop 20%
25 Ja Ja Ja
50 Jla Jla He
60 Ja Ja He!
B.Auekcresa, valeksieva@tu-varna.bg
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Texmmueckn ynnsepeutet - Bapia

Konkype 3a saemane 1ia AJl: IPO®ECOP o I1H 5.3 Komymkauoria  kosmiorspia texmia”, V1, Kommorspin mpesi®, ken KHT, GHUTA,
obsen or TV~ Bapia, JIB, msssupexen Gpoii 110 ot 24.12.2021

N3caenBane Ha npororunHara Li-Fi
Mpeka

*  BIMSHHETO Ha ,,IPO3PAYHO OSITO* CTHKIIO

LED zauma o

e i —
cn :
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Pascronmme Meaily npHeMHnKa.
,[Ipo3patisio G510 CTEKIO™ B mm H NPeABATEIs:, HA KOETO Ce NpHeMa 6e3 IPelki B
o
2 mm 80 cm
3 mm 77 em
4 mm 75 cm
5 mm 72 cm
6 mm 69 cm
8 mm 62 cm
10 mm 55 cm
12 mm 40 cm
E‘Iglg B.Ancxcnesa, valeksieva@tu-varna.bg
TeXHHUECKH yHHBEPCHTET - Bapia
Konkype 3a 3aemasie Ha AJl: TIPO®ECOP 1o ITH 5.3 , Kowys Hia 1 KoMmIOTEpHA Texmmka”, V]I, Kommiorsprm mpeski, kbm KHT, OUTA,
obssen or TY— Bapna, JIB, nssbupesen 6poii 110 or 24.12.2021 r.
R
N3caenBane Ha npororunuara Li-Fi

MpexKa

* TIpu XOpH30HTAICH XEHAOBEP MPOLEHT HEMPABHIIHO MOIYYCHH
cumBoiu npy usnparenu 10 000.

Cropoct Pascrosnue MeAILy TPHEMHHKA H Npe/aBaTes
(m/s) (m)

05m |08m Im 12m 15m

1m/s 0% 0% 0% 0% 0%

2m/s 1.2% 1,2% 1,2% 1,2% 1,3%

3mis 1,6% 1,6% 1,6% 1,7% 1,7%

B.Asekcrena, valeksieva@tu-varna.bg
Texmmeckn yumuBepentet - Bapaa

HampaBuxMe ekcriepuMeHTH 3a BIUSIHUETO Ha IpsiCHA U
cosnena Boaa (10% conen paztBop u 20% coneH
pa3TBop). Bp3ayxsT KaTo Bb3MOXKHA IPEHOCHA CpeJa HE
BJIMSIC HAa €KCIIEPUMEHTA, Thil KaTO MOIYIUTE Ha
IIpesiaBaTesis U IPUEMHHUKA ca 3aJIeTIEHH 3a CTHKIOTO Ha
akBapuyMa. LlenTa e 1a ce oleHu BIMSIHUETO Ha
COJIEHOCTTA Ha BOZara BbPXY YCIIEHUIHOTO IIpElaBaHe Ha
nanHu. B nmokazanara tabnuia ca nokasaHu
pe3yATartuTe OT HallpaBEHUTE U3JICEBAHUS.

HampaBenu ca n3ciensanus Ha pa3paboTeHara
npototurnHa Li-Fi Mpexxa nmpu HaIM4ueTo Ha pa3jInyHU
nebennHu cThkia. Ha rpadukara e mokasaHo
BIIMSIHAETO Ha Jie0eHara Ha CTHKIIOTO BBPXY
Pa3CTOSHUETO, Ha KOETO Ce MpezaBa 0e3 TPeniKH.

HanpaBenu ca u3cnenBanus Ha pa3paboTeHaTa
nporotunHa Li-Fi Mpexa 3a 3ary0a min HenmpaBHIIHO
MOJIy4eHU CUMBOJIU IIPU pealn3alus Ha XOpU30HTaJIeH
XEHJIOBEp B MpeKa ¢ 3 mpeaaBaress. 3a LeJuTe Ha
eKCIIEpUMEHTHUTE ca u3non3Banu ¢aitnose ot 10 000 u
100 000 cumBona. PaznuuHuTe CKOPOCTH Ha IBUKEHHE
Ha MOTPEOUTEICKOTO YCTPONUCTBO U pa3IMyHUTE
pazcrostHug Mexay Tx u RX cbio ce B3emar npeaBu.
3a mpexBaliaHe U OTYUTaHE Ha TpaduKa € U3MOoI3BaH
caudepa Wireshark.

OT nony4eHure pe3yinTary ce BUKa, 4e IpU CKOPOCT
oT 1 m/s BCHYKU JaHHU, U3MIPATE€HU OT MpeaBares, ca
MOJIy4EeHHU yCHemHo 0e3 3aryou u 6e3 MorpenrHo
MOJTy4EHU TIaKeTH MPH MPEMUHAaBaHe OT €JHA TOUKa Ha
nocTell A0 aApyra. C yBeIn4aBaHETO Ha CKOPOCTTa Ce
Ha0JI0/1aBa yBeJIMYEHNE Ha MIPOLIEHTA Ha HEMIPaBUIIHO
MOJTy4EeHU WM HETIOyYeHH JaHHU.



Konkype 3a saemarie 1ia AJl: [IPOGECOP 1o [1H 5.3 Kowymikaumorna it kommoTspia exia”, Y/ Kowmorspin mpesn®, ksa KHT, GUTA,
oGsen or TV~ Bapia, /1B, wsssnpeen Gpoii 110 or 24.12.2021 1.

Bb3MokHM IPUJIOKEHUA

. 3npaBeona3BaHe

¢ OO6pa3oBanue

¢ Twproeus Ha ApeGHO

. ABnanys

¢ U3noxGeHa nHIyCTpHS
e Jlo6uB Ha HedT U ra3

*  YMHHM rpagoBe

*  VYMHH JoMOBe

B.Asexcnena, valeksicva@tu-varna.bg

Texmmticexn yruBepenTeT - Bapra

Konkype 3a saemane na AJL: IPODECOP 1o ITH 5.3, Komynnkaunonna u kommiorspha Texiika”, VI, Kommorepin mpexin®, kbm KHT, ®HTA,
obasen or TY— Bapha, JIB, ussbpenen 6poii 110 or 24.12.2021 1.
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PaGoru 1o Temara or 2017r.

DuHaHCHPaH € 110 JiBa npoekta o HUP — 11/16/2019 u HII5/2019

3ammTena e aucepranus Ha ac. Jlusn Jlnaes mo temara QoS B LiFi
Tly6nmkyBann ca 9 JIoKJIaia H CTaTHH, OT KOUTO 5 HHIeKcHpanu B Ckoryc
Iurnpanu ca 2 et B Cromyc u | meT n3BbH CKomyc

Tlpororunuara Mpeska e npejicTaBeHa Ha usnoxkenne ,, Xemyc 2020- orbpana,
aHTHTEPOpU3bM, curypHOcT B [Tnosams 2020r. xato paspaborka Ha TY-Bapua
BruiroueHa e TeMa B phKOBOJICTBO 32 J1y ,,Be3KMUHI KOMYHHKAIMK® C aBTOPH
B.Anexcuena, X. Bbauanos, A. XbKb, /. lunes ot 2020r. — tema 7 1
TIPUJIOKEHNE 4 - IPOTOTHITHATA MPEKA M CHM! PBT CE MON3BAT B YIIf

B JMCUHMILIMHATA . Bedkuunn koMmyHnkauun® Ha crernansoct KMK, OKC
,,Maructsp*

B.Anexcuesa, valeksieva@tu-vama.bg
TexumueckH yHuBepentet - Bapha

Kbae Moxe 1a HaMepu MPUI0KESHHE Ta3H TEXHOJIOTHS €
W3pEICHO B cllaiija:

B Smartcity, smartbuilding T.k. penraBat HKOHOMHYHO
BBIIpOCa ¢ ocThia 10 MHTepHeT. Besika ynuyHa nama
MOJKe J1a cTaHe Oe3IIaTHa TOYKa 3a JIOCTHII 10 MpexKara.
B crneun¢uyHn u omacHM NPOM3BOJICTBA, KBICTO HE
TpsOBa Ja MMa EINEKTPOCTaTHKa (Bb3HUKBAaHE Ha
ucKpH). Ynorpebara Ha pajHoO-4eCTOTH MOXE Ja
TeHepUpa aHTCHHH HCKPH, TOKATO MPU BH3MOKHOCTUTE
Ha LiFi TexHonoruure TakuBa He ca HEOOXOIUMHU.

B GomnnunuTe - 1a ce npou3BeaaT ,,yMHU * HHCTPYMEHTH
3a MaHUNyManuK ¥ smart health mpunoxenus,
BKJIFOUUTEITHO MHHHUATIOPHA U HAHO-WHCTPYMEHTH, 32
ynotpeda ¢ pbKa.

[To ynumuTe - 3a KOHTPOJ HAJ JBMIKEHUETO W B
cBeToapHuTe ypeadu. AKo aBTOMOOWIMTE UMAT
BrPaJIcCHU CBETOIUOIU B CHUTHAIHUTE CH CBETIUHU H
(dapoBere Ie MOTraT Ja KOMyHHKHpAar €IuH C JIpyT
i cbe cherodapuure ypenodu. llle ocurypu Bpb3ka
Ha HABUTAIIMOHHUTE M JIOKAI[MOHHHU CUCTEMH, 32 JIa CC
MpeIoTBapaTsIBaT WHIUACHTH.

Tpbruax cama o To3u MbT, HAMEPUX CHMUIIUICHUITU U
TE€ TIOBSIPBaxXa B UJIEUTE MU U M€ MOJIKPENnHxa. 3aeTHO
MOCTUTHAXME MHOT'0, KaKTO BH)KJIaTe Ha Claija.
HapnsBawm ce na nponbikaBaMe 1a pabOTHM 3a€1HO U J1a
MOCTUTaMe TIOBEYe.



O e et | T e 3aBbpiua ¢ uurar ot biara [lumurposa: ,, Crbiku
B cHera. Jlups ocTaBa, KOraTo € BbPBU I10 HEYTBIIKAHO.
Hsikoii e munan ortyk. CThnku B cHera. TpsiOBa u apyr
Jla TPBIHE 10 TSX, 3a Ja cTaHaT nbTeka. CThIKU B
cHera. Boasat Harope B rutanuHara. Kem Bpbx? Wnu kbM

A cera Hakbae?

;‘ nponact? CTbIKHU B cHera. Kapar Hu HacToO4MBO Ja
S TPBrHEM IO TSX, Ja T NPOIBIIKUM I10-HATaThK.
& Haxwbae? Ilo- HaTaThK HE € YThIKAHO.

«.J10 HATATBK HE € YI'BIIKAHO...

[EE B.Aznekcuesa, valeksieva@tu-varna.bg
- Texuuueckn yHusepcnter - BapHa




