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L.I'pyna noka3zareau B3 (MoHOTpadms)

1. NBanoB Bi. “Ynpasnenue Ha TpancnoptHu cuctemu u [Ipouecn®,
Momnorpadusi, uznarenctso ,,ABanrapj [Ipuma* Codus, 2021, ISBN
978619239527-8

Pesrome: Ilenra Ha Hacrosmus TpyA € paslIMpsBaHe M OOOraTsgBaHe Ha
TeopeTHdyHaTta 0aza Ha METOAUTE M AITOPUTMUTE 3a YIpaBJICHHUE Ha
TPAHCIIOPTHA CHUCTEMH C TIOMOINTa HAa CBHBPEMEHHH WHGOPMAIMOHHU
TexHoJjoruu. HampaBeH € onuT ga ce pa3kpue ChITHOCTTA Ha TPAHCIOPTa KaTto
MOHSTHE, HETOBUTE BHJIOBE M HAYMHHUTE 3a MPEJCTaBIHETO My B yaoOeH 3a
MoJienrpaHe BuJ. Pasrienanu ca KpuTepuuTe 3a ONTUMHU3ALUATA HA ChOUTHUSATA,
BOJCLIM JI0 HATpPylBaHE Ha MPEBO3HU CPEIACTBA Mpel KpbCTOBHILATA B
OTIpe/ieNIEHH TPAJCKU 30HU U TAXHOTO mnpeojossgBane. OTAeNeHO € BHUMaHuE Ha
XapaKTePUCTUKUTE, TapaMEeTPUTE Ha TPAHCIIOPTHUS TpAPUK, METOAM U CPEJCTBA
3a TAXHOTO u3MepBaHe. [IpencTaBeH € anropuThbM 3a OTKpPUBAHE HA MOJBHKHU
00EKTH M OLIEHKa Ha TEXHHUTE MapaMeTpH, MOCPEICTBOM BUICOHAONIONCHUS U
HOJXOJ] 33 ONTUMHU3HUpAHE HAa TPAHCIOPTHUA TpaUK C OIJIe] HaMmalsiBaHE Ha
3aMbpCABAHETO HAa OKOJIHATA CpeAa.

Paskpurta e TeHmeHIUs 3a peaTu3upaHeTO Ha Pa3IUYHH [MUPPOBU E€IEKTPOHHU
YCTpOMCTBA U CHUCTEMH B 00JacTTa Ha TpaHCHOpPTa Ha 0a3aTa HAa WHTETPATHU
cxemu ot tuna FPGA. Hampagen nperiieq Ha CbBpeMEHHUTE MPUOOpPU OT TO3H
kinac. OThneneHo € BHHMMaHHWE Ha CBHBPEMEHHHTE METOAM M CpEACTBa 3a
0o0paboTka Ha uHbpopmalus U 00paboTkaTa Ha CUTHAJIM OT IIyJCapH, KOUTO
HaMUPAT HIMPOKO MPUIIOKEHUE B ChBPEMEHHU OTPACIIM Ha TPAHCIIOPTA.

Abstract: In terms of importance, transport occupies one of the leading places
in the system of public relations. It is associated with the conscious activity of
man, responds to the changed in his practical needs caused by the development
of trade and economic relations and supports his creative efforts to improve the
old and the emergence of new types of transport technologies and technical
means with improved functionality. This associates the concept of transport with
the conscious activity of man and its consideration as a result of creative efforts
to create cars, ships, planes, and other vehicles, which is reason to believe that
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transport has a comprehensive impact on the progress of a country and life in it.
Where its role is properly assessed, the state and society develop successfully
economically, politically, socially and culturally. In this regard, within four
thematically related chapters, illustrated with formulas photos and graphics, this
monograph aims to present, review, expand and enrich the theoretical basis of
methods and algorithms for management of transport systems using modern
information technology and the necessary about this information. An attempt
has been made to reveal the essence of transport as a concept, its types and ways
of presenting it in a model-friendly form. The criteria for optimization of the
events leading to the accumulation of vehicles in front of the intersections in
certain urban areas and their overcoming are considered. Attention is paid to the
characteristics, parameters of the transport traffic as well as to the methods and
means for their measurement. An algorithm for detecting mobile objects and
estimating their parameters through video surveillance and an approach for
optimizing transport traffic in order to reduce environmental pollution is
presented. A tendency for the realization of various digital electronic devices
and systems in the field of transport based on the FPGA type integrated circuits
has been revealed. An overview of modern appliances in this class. Attention is
paid to modern methods and tools for information processing and signal
processing from pulsars, which are widely used in modern transport industries.
The material presented in the monograph is supplemented by applications that
support the solution of practical problems and help to form a broader view of
modern processes and trends in the design of transport systems, implemented on
the basis of embedded systems and processors.

In this sense, the monograph can be successfully used to modernize the
educational process in higher and secondary technical institutions, as a guide for
professionals, students and doctoral students in the relevant specialties or as a
pleasant read for a wide range of curious readers.

IL. I'pyna noka3zarenu I'7(Ily0simkanuu B pepepupany U3IaHus)
Using a PicoBlaze Processor to Traffic Light Control.

lvanov VI.

Pe3tome: Tasm cratus oOChkaa pa3pabOTBAHETO HA CIIOXKHO YCTPOWCTBO 3a
yOpaBjieHHe Ha Tpaduk TOCpPeACTBOM cBeTodapHa ypenda. YCTpOHWCTBOTO €
6a3upano Ha mukponpoiiecop PicoBlaze, srpagen B FPGA Spartan6. O6cbnenu
ca HErOBUTE MPEIMMCTBA 32 LIEJINTE Ha YIPABJICHUETO HA TPAHCHOPTHU HOTOLIH.
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Abstract: This paper discusses the development of a complex device for Traffic
Light Control. The device is based on a PicoBlaze microprocessor embedded in
Spartan6 FPGA. Its benefits for the purposes of transport flows management are
discussed.

Design and Implementation of Moving Average Calculations with
Hardware FPGA Device

Ivanov VI.,T.Stoilov

Pe3tome: Cratudra pasriexaa NIpOSKTUPAHETO U MPUIIAraHeTO Ha MpoLeayparTa
B30 cpeaHo B crpykrypara Ha FPGA. Iloka3ano € 4e HEroBoro
M3MbJIHEHUE 10/ (popmMaTa Ha PEKYpPCUBEH (DUIATHP U U3MOJI3BAHETO HA MOJYJIA
3a mudpoBa obpaboTka Ha curHamu DSP48Al, Brpagen B cepusara Xilinx
Spartan 6 FPGA, rapantrpa MUHUMalIHU JoTHYeCKU pecypcu. lIpencraBena e
OIICHKAa HA CKOPOCTTAa U JMHAMUYHMS 00XBaT Ha YCTPOMCTBOTO.

Abstract: The article examines the design and implementation of the moving
average procedure in the structure of FPGAs. It demonstrates that its
implementation in the form of a recursive filter and the use of the DSP48A1
digital signal processing unit, embedded in the Xilinx Spartan 6 FPGA series,
guarantee minimal logical resources. An estimation of the speed and dynamic
range of the device is provided.

Bi-Level Optimization as a Tool for Implementation of Intelligent
Transportation Systems.

Stoilova K., Stoilov T., Ivanov VI.

Pe3tome: HMurenurentnata tpancnoptHa cuctema (ITS) ce wu3mon3sa kato
TEPMUH 3a WHTETPUPAHE HA M3UCKBAHUA U  (PYHKIIMOHATHOCTH KbM
TPAHCTIOPTHUTE CUCTEMH, KOETO B TPaJICKaTa cpejia opaxaa CIOKHHU IpooIeMu
MpU eKcIuloaranusaTa U KoHTpoJsia. Baxuna yact ot UTC e KOHTpOABT, KOUTO
TpsiOBa Ja ce mpwiiara 3a motoruTe Ha Tpaduka. [Iporecute Ha KOHTpOI ca
TACHO CBBP3aHH C U3UCKBAHUATA U IEJIUTE 32 ONTUMU3UPAHE HA TPAHCIIOPTHOTO
noBejfeHue. B cratuara ce mnpwiara HOBO ONTUMU3ALMOHHO (HOPMATHO
ONMCAHUE HAa KOHTPOJa 4ype3 AByCTeneHHAa onTuMu3amus. OCBEH TPUBUAIHHS
KOHTPOJ Ha cBerodapuTe, AByCTEeNEeHHaTa (opmanu3anus MO3BOJISIBA J1a Ce
OMpenensaT NOMbJIHUTEIHU XapaKTePUCTUKU Ha Tpaduka KaTo MaKCUMaIHH /
MUHUMAJIHU CTOMHOCTH. JIOKYMEHTHT JeQuHHpa, pemaBa W MPeaoCTaBs
YUCJIEHU CUMYJIAIMU 32 MUHUMHU3UPAHE HA OMAIIKWUTE HAa MPEBO3HOTO CPEICTBO
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npen ceerodapure. TakbB IBYCTENICHEH ONTUMHU3ALMOHEH MPOOJIeM ce mpuiara
€IHOBPEMEHHO 32 MAaKCUMH3MpPAaHE Ha Tpapuka Ha apTepUaHU M BaXKHU
HamlpaBJ€HUs Ha Trpajckara TpaHCHOpTHa Mpexka. IlpemoctaBeHo e
opUIMATHOTO oOnucaHWe Ha npobiieMa Ha [JBe HUBA. Pe3ynrature OT
JBYCTEIIEHHUSI KOHTPOJI Ca CPAaBHEHU ChC CIy4yauTe Ha €IMHUYHA ONTUMHU3ALMS
Ha OIAIIKUTE Ha IPEBO3HUTE cpeAcTBa. Pe3ynararure or cuMyiianusara JoKa3Bar,
4ye npoOJeMbT Ha JABE HUBA JaBa MPEIMMCTBA, OTTOBApSILU HA JOIbIHUTEIHA
e, KOETO MoaoOpsiBa JONBIHUTEIIHH XapaKTEPUCTUKH HAa TPAHCIOPTHOTO
noBefeHue. PopMalM3MbT Ha ONTUMHU3ALMUATA HA JBE HHBA MOXE J1a Ce
M3M0J3Ba KaTO MHCTPYMEHT 3a MpUJIaraHe Ha MHTErpauus Ha IMOJHUTHKUTE 32
koHTpoa Ha UTC.

Abstract: The Intelligent Transportation System (ITS) is used as a term for
integrating requirements and functionalities towards transportation systems,
which in urban environment raises complex exploitation and control problems.
Important part of the ITS is the control which has to be applied for traffic flows.
The control processes are strongly linked with requirements and targets for
optimization of the transportation behavior. The paper applies new optimization
formal description of control by bi-level optimization. Except the trivial traffic
lights control, the bi-level formalization allows additional traffic characteristics
to be defined like maximal/minimal values. The paper defines, solves and
provides numerical simulations for minimization of the vehicle queues in front
of the traffic lights. Such bi-level optimization problem is applied
simultaneously for maximization the traffic flows on arterial and important
directions of the urban transportation network. The formal description of the bi-
level problem is provided. The results of the bi-level control have been
compared with the cases of single optimization of the vehicles queues. The
simulation results prove that the bi-level problem gives benefits satisfying an
additional goal, which improves additional characteristic of the transport
behavior. The bi-level optimization formalism can be used as a tool for
implementation of integration of ITS control policies.

Use embedded DSP blocks to implement a PID regulator.
Ivanov VI.
Pe3tome: CraTtusita u3cienBa BB3MOXKHOCTTA 3a H3MOJ3BaHE Ha LUPPOBU
ycTpoiicTBa 3a oOpaborka Ha curHanu DSP48xx, Brpamenn B FPGA

ycrpoiictBara Ha Xilin, 3a usrpaxxnane Ha PID perymaropu. [IpencraBenu ca
HPUMEPH 3a TPAKTUIECKOTO MY pear3upaHe.
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Abstract: The article explores the possibility of using digital signal processing
units DSP48xx embedded in the Xilinx devices of FPGA devices of Xilinx to
implement PID regulators. Examples of its practical implementation are provide.

Detection and Parameters Estimation of Moving Objects via Video
Surveillance
Garvanov ., VI. lvanov

Pe3rome: CraTusTa npeaiara aaropurbM 3a o0paboTka Ha BUAEOMH(pOpMAaIus,
NoJlydyeHa OT HalOuytoJeHue Ha Tpaduka, ¢ LeJd aBTOMAaTHUYHO OTKpUBaHE Ha
JBUKEIN ce OOCKTH M OIEHKA Ha HIKOW OT TEXHUTE MapaMeTpu. AITOPUTHMBT
aBTOMATUYHO pa3MO3HAaBa MPEMHUHABAIUTE MPEBO3HU CPEICTBA M OIICHABA
TEXHHUTE pa3MepH, CKOPOCT M MOCOKa Ha JABM)XCHHE. AJITOPUTHMBT HE M3UCKBA
roJIeMU U3UUCIIUTENHU PECYpCcH M MOXKe Ja paboTH B peasHo BpeMe. ToBa ce
JI0OKa3Ba Ha peaJHUTE 3aluCh Ha BHUAECO TpaduKa M pe3yJNTaTUTe OT
U3CJEeIBAHETO CTaBaT MHOro Oum3ku A0 peanHute. [lpunoxum e B
MHTEJIMTEeHTHU CHCTEMHU 3a yIpaBjieHHe Ha Tpaduka ¢ BujIeoHaOmoneHue. B
ObJelIe alropuThbMbT 11I€ ObJ€ Pa3LUIMPEH C Bb3MOXKHOCTHU 3a pa3llO3HAaBaHE Ha
aBTOMOOMJIN ¥ UIEHTU(UKALINUA HA TEXHUTE PErUCTPAl[MOHHU Ta0emu.

Abstract: The article proposes an algorithm for processing video information
obtained from traffic monitoring in order to automatically detect moving objects
and evaluate some of their parameters. The algorithm automatically detects
passing vehicles, and evaluates their dimensions, speed and direction of
movement. The algorithm does not require large

computational resources and can work in real time. It is proved on the real video
traffic records and the results of the examination becomes very close to the real
ones. It is applicable in smart traffic management systems with CCTV. In the
future, the algorithm will be extended with capabilities for cars recognition and
their license plates identifying.

Improvement of Traffic in Urban Environment through Signal Timing
Optimization

Boneva Y., VI. Ivanov,

Pe3tome: CpenicTBO 3a KOHTPOJI M ONTHUMHU3MpaHEe Ha Tpaduka B Tpajcka cpeaa
Ipe/cTaBlisiBa HAacCTpOWKaTa Ha CUTHAJIHUTE BpeMeHa Ha cBeTodapure. Tasu
CTaTUsl MPEACTaBsl M3clie[BaHe Ha u30paHa mpexa B rpaa Codwus, buarapus,
YUATO Mpeka € wmojenupaHa B codryepa cpega AIMSUN, cinen koero
ontumu3upaHa B copryepHara cpena TRANSYT u ce ekcnoptupa obpatHO B
AIMSUN 3a Banunupane Ha pe3ynTaTure. EKCEpUMEHTHT C€ CBhCTOU B
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ONTUMHU3UPAHE Ha BPEMETO 3a CUTHAJIA 3€JIEHO U OTMECTBAHUs, KOUTO BOJST J0
nojoOpsiBaHe Ha eauHazeceT u3OpaHu nokaszatens. [loHexxe mogoOpeHneTo Ha
Tpadka MMa MHOTO AacIleKTH, B HAcTosIIaTa CTaTUs Cc€ OO0CHXKAaT caMo
MoKa3zaTesu 3a TpadUuK KaTo OMaIlku, CKOPOCT, BpeMe 3a ITbTyBaHE U T.H., HO HE
¥ aCIeKTUTEe Ha pa3xoja Ha TOPUBO U 3aMbpCABAaHE Ha OKOJHATa cpeja.
[TocneqnoTo 1mie Obae mMpeaMeT Ha OBJACIIM H3CIICABAHUS KaTO T€ ca BaKHU
mpoOJIeMH B TPAJICKUTE YCIIOBHS.

Abstract: A mean to control and optimize traffic in urban environment is
adjusting signal timings of traffic lights. This paper presents a study of selected
network in the city of Sofia, Bulgaria which network was modeled in the
software environment AIMSUN, then optimized in the software environment
TRANSYT and exported back to AIMSUN for validation of results. The
experiment consisted in optimization of the signal timings — green splits and
offsets that lead to improvement of eleven selected indicators. As the
improvement of traffic have many aspects it is worth mentioning that this paper
discuses only indicators of traffic such as queues, speed, travel time etc., but not
the aspects of fuel consumption and environmental pollution. The later will be
subject of future research as they are important issues in urban settings.

Jumping Average Filter Parameter Optimization for Pulsar Signal
Detection.

Garvanov I., lvanov VI.

Pesrome: Cratusita wW3cinenBa IMApaMeTPUTE HA  AITOPUThbMA  CKayall
yCpeaHsiBalll po30pel] mpeiarail noo0psiBaHe Ha OTHOILIEHUETO CUTHAN ITyM
IIpY 3ama3BaHe Ha IOKa3aTeIWTe Ha curHajia. PasriienaHo € M3IMOJ3BaHETO Ha
FPGA mipu6opu 3a 06paboTka Ha peanieH curaai ot mysncap B0329+54.

Abstract: The studies the parameters of an averaging jumping window
algorithm to improve the signal-to-noise ratio while retaining the signal
characteristics. The studies were conducted with an FPGA devices for
processing and detecting a real pulsar signal B0329 + 54.
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I11. 'pyna noka3arenu I'8 ([TyGimkanuu B He pedepupaHu n3gaHms)
Pa3pa0oTka Ha ynpaBJsiBallld yCTPOICTBA ¢ MPenporpaMupyeMu npuoopu
HBaunos Bi., E. IlaynoBa

Pesrome: Cratusta pasriexia npodJeMUuTe Ha MPAaKTUYECKOTO M3IMOJI3BAaHE Ha
€lIMH KJIac MpernporpaMupyeMu NpHOOpH 3a M3rpakJaHe Ha IIUPOK KIac
yHOpaBisiBallld YCTpOHCTBA Ha 0a3zaTra Ha KpallHM aBTOMATH C TOJIAM Opoi
CbCTOSIHUS, KaKTO W IMapajieJHu, JCMCTBAIlM HE3aBUCUMO €1Ha OT Jpyra

CTPYKTYpPH.

Abstract: The article examines the problems of the practical use of a class of
reprogrammable devices for the construction of a wide class of control devices
based on finite state machines with a large number of states, as well as parallel,
independently operating structures.

Use of the fine grain FPGA structure to generate the UART clock
Ivanov VI.

Pe3iome: B Tasu cratus e pa3pabOTEHO YCTPOMCTBOTO, MpEIHA3HAYEHO [a
reHeprpa 4YeCcTOTa Ha CHHXPOHHU3AlMs Ha CKOpPOCTTa Ha INpelaBaHe oT
CUCTEMHHUSI TaKT, Hu3MoJ3Ball (uHaTa BbTpemHa cTpykrypa Ha FPGA.
[IpeacTaBeHa € KOHILENIMATA HA YCTPOWCTBOTO M MPEANIOCTABKUTE 32 HEroBaTa
koHcTpykuus. [lokazaHa e u OJoK-cxemaTa Ha YCTPOMCTBOTO, F€HEPUPAHO B
cpena Ha Web Pack, u nerosust VHDL koa ¢ HUCKO HUBO

Abstract: In this paper, the developing of the device intended to generate the
baud rate synchronization frequency from the system clock using the fine grain
FPGA structure is given. The concept of the device and the preconditions for its
construction are presented. The block diagram of the device generated in the
Web Pack environment and its low level VHDL code is also shown

The Use of an Embedded Microprocessor for Color Light Effects at Homes
of the Future
Ivanov VI.
Pe3iome: I[OKJIa,Z[’I)T pasrickKaga acCliCKTUTC Ha HU3rpaXaaHETO Ha CHUCTEMa 3a

[IBETHH CBETIMHHHU €(EeKTH B JIOMOBETE Ha OBJACIIeTo, OazupaHa Ha BrpajeH
MUKpormnporiecop, 6azupan Ha FPGA.
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Abstract: The paper discusses the aspects of building a system for color light
effects at homes of the future based on FPGA-based embedded microprocessor.

CJIEJAEHE U YIIPABJIEHUE HA ITBbTEH I'PAJACKHU TPA®UK
HUBanoB Ba., II. CtosHOB

Pe3tome: Ta3u craTus mpejicTaBsi CpeACTBO 3a HAOIIOJCHUE HA TUTBTHOCTTA Ha
tpaduka. PasrinemaHo e ympamieHue Ha cBetodap ChOOpa3HO H3MEpeHaTa
ILUTBTHOCT Ha Tpaduka.

Abstract: This article presents a tool to monitor the density of traffic.
Management of traffic light to control the measured density of traffic is
discussed.

AITAPATHO INPOI'PAMHA CPEJIA 3A ITPOEKTUPAHE N
PEAJIMBUPAHE HA BI'PAJEHUA ITPOIECOPHU

HUBanos Ba.

Pe3tome : B HacTosiara ctaTus ce pasriekaa KOHIENIUATa 338 U3rPaKIaHe U
BHEJIPSIBAHE HA CIIeLMaIM3UpaHa cpefa, IpelHa3HaueHa Ja nojarnomMara mnpoieca
Ha MPOEKTHUPaAHE U peaju3npane Ha BrpajaeHu npouecopu tun PicoBlaze. C uen
MaKCHUMAaJHO OINPOCTSBAaHE Ha Ipolieca Ha MOJ00EH TUN BIrPaji€eHUu CHUCTEMH, €
pa3paboTeHa METOJ0JIOTHS 32 aBTOMAaTHYHOTO My reHepupane. Bb3 ocHOBa Ha
paspaboreHara MertojoJsiorusi, € cb3aaaeHa nporpama WUDISWUG (ToBa,
KOETO pHUCYBAaTE, € TOBa, KOETO noJiydaBare). OOCHAECHO € HEMHOTO MPUIIOKEHHE
B YHHUBEpPCUTETCKaTa CTENEH Ha 00pa30BaHueE M0 EIEKTPOHHKA.

Abstract : This paper considers the concept of building and implementing of a
specialized environment intended to support the process of design and
implementation of embedded PicoBlaze type processors. In order to maximize
simplify the process of such kind embedded systems creating a methodology for
its automatic generation has been developed. Based on the developed method, a
WUDISWUG (what you draw is what you get) program has been created. Its
implementation in the university degree of education in Electronics is discussed.
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O00011eH MOAX0/1 32 MPOEKTHPAHEHA CHCTEMH 32 YIIPaBJIeHHE HA
KPbCTOBHIIA.

HUBanos Ba.

Pe3rome: Taszu craTust pasriiexnaa MOAXOJ 3a NPOEKTHpaHE Ha cHUcTeMa 3a
ynpaBiieHue Ha cBeTodapa. 3a 1a ce Onpe/esd ONTUMATHUAT HauuH Ha paboTa
Ha TaKbB THII CUCTEMH, € JJaJIEHO KPaTKO ONMKCAaHHE HA METOAUTE 32 MOACTUPAHE
Ha MTHOTO JBMXeHHUe. [locoueHn ca U HIKOM OT MO-BaKHUTE OOCTOSITEIICTBA,
KOWTO BIUSSAT BBPXY IPOIyCKaTeTHaTa CIIOCOOHOCT Ha PETyJIUPaHOTO
KPbCTOBHUIIIE, B CIy4yauTe, KOraTo T€ C€ H3I0J3BaT KaTo MapaMeTpu Ha
HaOJI0JaBaHUTE METOAU. Bb3 OCHOBA Ha TOBA ce M3BEXKAAT HAKOU U3UCKBAHMS
KBbM CHCTEMaTa 3a yrnpasjieHue Ha cBeTodapute. Karo npumep e nanena Omaok-
CX€Ma Ha ynpaBJisiBalus 0JIOK Ha KPBCTOBMILETO 3a yIpaBieHUE Ha cBeTodapa,
0a3upana Ha BrpajeH npouecop PicoBlaze.

Abstract: This article discusses an approach for the traffic light control system
design. In order to determine the optimal way of operation of such kind of
systems, a brief description of the methods for a road traffic modelling is given.
Some of the more important circumstances, that affect the throughput of the
regulated crossroads, in cases when they are used as parameters of the observed
methods, are also mentioned. Based on this, some requirements to the system for
the traffic lights management are derivated. As an example, a block diagram of
the control unit of the traffic light control crossroads based on an embedded
processor PicoBlaze is given.

Traffic Lights Control Using Measured Characteristics of Urban Traffic in
Real Time.

Ivanov VI., K. Stoilova.

Pe3rome: CraTusta pasriiexkaa Hali-4ecTo N3TMOJI3BaHUTE METOJIN 32 ONPEACIISTHE
Ha OCHOBHUTE IMapaMeTpu Ha Tpaduka BBH3 OCHOBA Ha pa3IMYHU BHJIOBE
CEH30pPHHU eJleMeHTH. [IpencTaBeHM ca TEXHHTE NMPEAMMCTBA M HEIOCTATHIIH.
Or6ensizana € HEOOXOAMMOCTa Ja C€ M3I0J3BaT WHTEJIEKTYaJlHU CEH30pU H
CHCTEMH 3a OIpEACIIsTHE Ha TTapaMeTpUTe Ha Tpaduka.

Abstract:The article discusses the most commonly used methods for
determining the basic traffic parameters based on different kind of sensors
elements. Their advantages and disadvantages are presented. There is a need to
use intellectual sensors and systems to determine traffic parameters.
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MONITORING OF URBAN ROAD TRAFFIC
lvanov VI.

Pe3rome: Tasm cratus pasriacixkaa HpO6JI€MI/ITe Ha H&6JHOI[€HI/ICTO )41
pa3CiICABAHCTO Ha TIPAACKHA ITBTCH Tpa(i)I/IK KpaTKO OIMKMCaHHuC Ha BHICO
CHUCTCMaA 3a Ha6JIIOI[eHI/I€ Ha Tpa(bm(a € IpCaACTABCHO. Kato HIIIOCTpaluAg 3a
H3II0JI3BAHCTO MY € HaJICHA IINIbTHOCTTA HaA ITbTHHUA Tpa(bm(, N34HUCJICHA OT
BHUACOKIIMII.

Abstract: This article discusses the problems of urban road traffic monitoring
and investigation. A brief description of a video system for the traffic
observation is presented. As an illustration of its use, the density of a road traffic
calculated from a video is given.

CpaBHHTe/IeH aHAJIM3 HA METOAHU 32 U3MePBaHe Ha XapaKTepPUCTUKUTE HA
TPAHCIIOPTEH TPa(puK.

HNBanosB Ba, K.Croumnoga.

Pe3rome: CraTusTa pasriexkaa Hai-4eCTo U3MOJ3BAHUTE METOAM 3a ONIPEACIISHE
Ha OCHOBHUTE TNapamMeTpu Ha Tpaduka BB3 OCHOBA Ha Pa3IUYHU BHUJIOBE
CEeH30pHU enieMeHTU. I[IpencTaBeHr ca TEXHUTE MPEIUMCTBA M HEJOCTATBIIM.
HeobGxomumo € ga ce M3Mmon3BaT HMHTEICKTyalIHH CEH30pM M CHUCTEMH 3a
OTIpeIeNISTHE Ha TTapaMeTpuTe Ha Tpaduka.

Abstract: The article discusses the most commonly used methods for
determining the basic traffic parameters based on different kind of sensors
elements. Their advantages and disadvantages are presented. There is a need to
use intellectual sensors and systems to determine traffic parameters.

CPABHUTEJIEH AHAJIN3 HA YCTPOMCTBA 3A U3CJIEJBAHE HA
MMPOTOTHUIIN HA FPGA BASUPAHU U3JAEJUA U CUCTEMMU.

HUBanos Ba.

Pe3rome: llenta Ha Ta3u crartus € Ja HAIpaBU MpeErJie]l Ha ChIIECTBYBALIUTE
cpenu 3a pa3paboTKa, MO3BOJISIBAIII MHOTOKPATHO MOJIEIHPAHEe, YACTHUYHO WIIH
II'BJIHO MPAKTUYECKO M3MBJIHEHUE HA IIUPOK CHEKTHP OT MPOEKTHU, OA3UpaHU HA
IpenporpaMUpyeMu YCTpOMCTBA B YCIIOBUS, HAl-OJIM3KU IO pEaTHUsI CBAT.
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Abstract: The aim of this article is to make an overview of existing
development environments allowing multiple modeling, partial or full practical
implementation of a wide range of projects based on reprogrammable devices in
conditions closest to the real world.

N3mepBaHe HA XapPaAKTEPUCTUKU HA TPAHCIIOPTEH TPauK.
HNBanos Bi.

Pesrome: Ta3zu cratua pasmiexaa HaW-4e€CcTO H3IOJA3BAHUTE METOIU 34
ompesesHe Ha OCHOBHHTE MapaMeTpu Ha Tpaduka BH3 OCHOBA Ha Pa3IHMYHU
BHUJIOBE KJIAaCMYECKM W CHBPEMEHHHM €JIEMEHTH, WHTEJICKTyalHU CEH30pU H
cuctemu. [IpencraBenu ca TEXHUTE MPEIUMCTBA U HEJIOCTATBIIH.

Abstract: This article discusses the most commonly used methods for
determining the basic traffic parameters based on different kind of classic and
contemporary elements, intellectual sensors and systems. Their advantages and
disadvantages are presented.

NMIIVIEMEHTUPAHE HA OCPEJHSABAILL CKAYAII ITPO3OPEL B
FPGA ITPUBOP.
HNBanos Ba., 1. I'apeanos.

Pe3tlome: B cratusita ce 0o0CHXkIa peanu3alusATa Ha IBI3AIl YCpEIHSBAI
GUATHp MOCPENCTBOM CKauall Mpo3opel, 0a3upaH Ha PECYpCUTE Ha MOJIyJa 3a
00paboTka Ha nudpoBu curHaau DSP48A1l. ANropurbMbT 3a OCPEIHSIBAHE €
MOIXOJAI 3a TpenBapuTeNHa 00paboTka Ha CHTHAIM OT TMyJcap, C OIJen
nooOpsiBaHe Ha OTHOIICHWETO CHWTHAN / IIyM M TOCJIENBAaIll0 OTKpPUBAHE.
Konnenmusita, mpencraBeHa B CTaTuATa, € MOJEIHMpPAHA, MPOEKTUpPAHA W
cumynupana B cpena Ha Web Pack. HampaBeno e cpaBHeHUe Ha pe3yiaTaTUTE OT
oOpaboTtkata Ha curHaina pulsar B0329 + 54, uzswpmena ¢ FPGA u B cpenara
Ha Matlab. IlpeacraBena e oneHka Ha Trpemikata, TPOU3THYANIA OT
nsnon3aneTo Ha FPGA B cpaBHenue ¢ Matlab.

Abstract: In this paper, the realization of the Moving Averaging Filter with
Jumping Window based on the resources of the DSP48Al digital signal
processing unit is discussed. The averaging algorithm is suitable for pulsar
signals pre-processing in order to increase the signal-to-noise ratio and
subsequent detection. The concept presented in the article is modeled, designed
and simulated in the Web Pack environment. A comparison of the results of the
pulsar B0329 + 54 signal processing performed with the FPGA and in the
Matlab environment was made. An estimation of the error arising from the
FPGA use compared to Matlab is presented.
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IMPUJIOKEHUE U CTPYKTYPA HA FPGA BASUPAHU DSP
BJIOKOBE.

HUBanos Ba.

Pe3rome: CraTusita npeacTaBsi CTPyKTypaTa, CBOMCTBAaTa U Bb3MOXXHOCTUTE Ha
nugpoBuTe ycTporictBa 3a oOpaborka Ha curHamu DSP48A1, DSP48El1 u
DSP48E2, Brpamenu B MoxaepHata cepuss FPGA na Xilinx. Ilpeacrasen e
pUMep, WIIOCTPHUPAI MPAKTUIECKOTO UM U3MOI3BAHE.

Abstract: The article present the structure, properties and capabilities of digital
signal processing units DSP48A1, DSP48El and DSP48E2, embedded in
Xilinx's modern FPGA series. An example, illustrating their practical use is
provided.

OIITUMM3ALIAA HA OCPEJHABALL CKAYAILl ®PUJITHP 3A OTKPUBAHE
HA ITYJICAPEH CUT'HAJL

I'apsanos U., Bia. UBaHoB

Pestome: Cratusita u3cienBa mapaMeTpuTe Ha (QUITHP C OCPEAHSBAI CKayalll
po3oper; ¢ el MOoAOOPSBaHEeTO Ha OTKPUBAHETO HA CUTHAIHM OT ITyJICapH.
[TyncapHuTe cUrHamu ce XapakTepU3UpaT C BUCOKA TOYHOCT HA MOBTOPSIEMOCT
BbB BPEMETO M MOXE Jla HaMepsT MPUIIOKEHHWE KaKTO MPHU Ch3JaBaHETO Ha
KOCMUYECKM HABUTAIlMOHHM CHUCTEMH Taka M B CHUCTEMH 3a PaHHO
NPEayNpPEeKICHUE OT MaJalld KOCMHUYECKH Tejla, HO TAXHOTO OTKPUBAHE €
CEpPUO3HO 3aTPYJHEHO OT MHOT'O HUCKOTO OTHOIIIEHHE HA CUTHAJa KbM IIyMa, OT
nopsiapka Ha -90 dB. ToBa ce nbmxu Ha Qakta, 4e myJicapuTe C€ HaMHUpAT Ha
CBETJIMHHU TOAWHU OT 3emsTa. [Ipuimaranero Ha ocpeaHsBall ckayail QuiThp
BBPXY MyJiCapeH CHUrHajd Ou MOJOOPUII0 MHOTOKPATHO OTHOIIEHUETO CUTHAI
KbM IIyM ThH KaTO IIYMOBETE€ U CMYIICHUATA Ha MYyJICAPHUTE CUTHAIU CE
chCcTOAT OT Osun ['aycoB mrym w/mim HEKopenupaHu cmymieHus. Pesynrara ot
buaTpUpaHETO CHIJIHO 3aBHCH OT pa3Mepa Ha OCpemHsBammsT mposoperl. [lo-
TOJIEMUAT pa3Mep Ha TMpo3opena BOAM M0 TMO-700p0 W3TIaXKIAAHE WU
oOe3lnryMsiBaHE Ha CHUTHAJIa, HO € BB3MOXHO Ja ce€ 3ary0arT HSIKOU OT
XapaKTepUCTUKUTE Ha curHaia. IIpsko crencTBue OT TpuUjaraHeTo Ha
OCpPEIHSBAIUAT CKayalll Mpo30pel] € HaMalsIBaHEe Ha YeCTOoTaTa Ha CeMIUIMpPaHE
Ha CUTHaIa. B pe3ynrar oT NpoBeICHUTE U3CIICIBAaHUS U aHAJIU3H, B CTaTHUITA €
U3BE/ICHA 3aBUCMMOCT 32 BpPb3KaTa MEXKIY CEMIUIMpAIUTE YECTOTH Ha CUTHAJIA
npenu u cien odpaboTkaTta ¢ ocpeAHsBall ckayanl GuiIThp. 3a YCKOpsIBaHE Ha
U3YUCIUTENHUAT TMPOLEC, HU3CAEABAHUAT (QUITHP C UMIUIEMEHTUPAH H
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nscinensan Ha FPGA mpuGop. Pesynrature OT M3ClieIBaHETO ca TMOIYYCHU B
cJeACTBHE Ha 00paboTKa Ha peasieH curHai ot mysncap B0329+54.

Abstract: The paper studies the parameters of a filter with a jumping average to
improve the detection of pulsar signals. Pulsar signals are characterized with
stable over time period of repetition and can be used both in the creation of
space navigation systems and in early warning systems from falling space
bodies, but their detection is severely hampered by the very low signal to noise
ratio, of the order of -90 dB. This is due to the fact that the pulsars are located
light years from the earth. Applying a jumping average filter to a pulsar signal
would improve the signal-to-noise ratio many times, since the pulsar noises and
disturbances consist of white Gaussian noise and / or uncorrelated disturbances.
The filtration result is highly dependent on the size of the averaging window.
Larger window size leads to better filtration or noise reduction of the signal, but
some of the signal characteristics may be lost. A direct consequence of the
application of the jumping average is a decrease in the sampling rate of the
signal. As a result of the researches and analyzes, the paper shows the
dependence of the relation between the sampling frequencies of the signal
before and after processing with jumping average filter. To speed up the
computation process, the test filter with the FPGA devise implemented and
tested. The results of the study were obtained as a result of the processing of a
real pulse signal B0329 + 54.

FPGA ot Sparan6 go UltraScale.
HBanoB Bu..

Pestome: Cratusara pasriexnaa wmoaepun FPGA  cemeiictBa wa  Xilinx.
[IpeacraBenn ca npuMmepu 3a TIXHOTO TNPWIOKEHHE TPU peElIaBaHe Ha
npakTudecku mnpobOiemu. OOpblla ce BHUMaHHE Ha M3MOJI3BAHETO Ha
BrpaJICHUTE MOAYJH 3a Iu(ppoBa 06paboTKa HA CHTHAA.

Abstract: The article reviews Xilinx modern FPGA family of instruments.

Examples of their application in solving practical problems are presented.
Attention is paid to the use of the built-in units for digital signal processing.

KOCMHMNYECKHU TPAHCIIOPT CBbCTOSAHUME U ITEPCIIEKTUBH
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HUBanos Ba.

Pe3ome: Ilo cBosiTa CBITHOCT KOCMHUYECKUAT TPAHCIIOPT € HOBa cdepa Ha
yoBemikara JaerHocT. Ciea MbpBUTE MOJIETH XapaKTepbT MYy CE€ pas3riiexkaa OT
rJIeJTHA TOYKAa Ha HAYYHW M BOCHHU IMPHIOKEHHUS, KOCTO OCJIC)KM HA4YaIoTO Ha
KOCMHYEeCKaTa HajanpeBapa. J[Hec akIeHThT Ha KOCMHYECKaTa HaJIpeBapa ce
M3MECTH U OT 0OEKTa Ha M3CJICJIBAHETO T€ Ca HACOUYCHU KbM yCTAHOBSIBAHE U
pa3BUTHE HA JEHHOCTH, KOUTO OCHUTYpsSBAT TIPOCTPAHCTBO 3a YacTHA
WHUIIAATABA B 00JIaCTTa HA KOCMHYECKHS TYpH3bM, KaTO HEpa3JeilHa 4acT OT
KOCMHYECKHS TPAHCIIOPT. B Tasu Bpw3Ka, CTaTUATA IPEICTABS IICIIUTE, 3a1aUNTe
1 TIPOOJIEMHUTE HAa KOCMHYECKHUS TPAHCTIOPT, B CBETIMHATA HA MPAKTHYECKOTO
M3MBJIHCHNWE, CKOJIOTHATa 110 OTHOIICHHWE Ha 3aMbpCSIBAHETO Ha 3eMHATa
atMocdepa ¢ BpPEIHH IMPOIYKTH OT W3TApSHETO HAa TOPUBO, M3XBBPJICHUTE B
KOCMHYECKOTO IPOCTPAHCTBO OKOJO 3eMsATa, OTpabOTEHHUTE CTEIeHH Ha
paKeTUTe-HOCUTEIIHU, OT/ACIIHU CTPYKTYPHH €JIEMEHTH, 3aBbPIININ aKTUBHOTO CU
CBIIICCTBYBaHE W MPOOJIEMUTE HA HaBHUTAIUATa Ha KOCMHYECKUTE KOpaOu B
OJIM3KHUS U JajieueH KOCMOC.

Abstract: In its essence, space transport is a new sphere of human activity. After
the first flights, his character was viewed from the standpoint of scientific and
military applications, which marked the beginning of the space race. Today, the
emphasis of the space race has shifted and from the object of research they are
aimed at establishing and developing activities that provide space for private
Initiative in the field of space tourism, as an integral part of space transport. In
this regard, the article presents the goals, objectives and problems of space
transport, in the light of practical implementation, ecology in terms of pollution
of the Earth's atmosphere with harmful products of fuel combustion, the outer
space around the earth with ejected in flight worked out the last stages of launch
vehicles, individual structural elements that have completed their active
existence and the issues of spacecraft navigation in near and far space.
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