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[IpeioskeHHass MMUTALMOHHAS MOJENb Ui OIpeNeNeHUs] MaKCHUMAaJIbHOM JUIMHBI O4Yeperd
aBTOMOOMJIEH Ha  H30JMPOBAaHHOM  PETYIMPYEMOM  IIE€PEKpPECTKe, HalMCaHHas Ha  A3bIKe
nporpammupoBanuss Objective - C (Mozens 3amyckaeTcsi Takke Ha MOOMIBHBIX TenedoHax). B craree
paccMaTpHUBaeTCsl IMPOLECC CO3JaHMsA MOJEIH, MPOBEPSIETCS €€ aJeKBATHOCTh, a TAKXKE CPABHUBAIOTCS
pe3ysbTaThl, C APYTUMHU METOJUKAMHU. B 3aBUCHMOCTH OT CTENEHU HACBHIICHUS Ha MOJAXOJE ONpPEEICHbI
IpaHUIbl IPUMEHEHUS 3aKOHOB pacrpeleneHus (JIorHopMalbHOro W I'umep-Opianra), Mo KOTOPHIM B
MO/JIEJIN PaCTIPEEISIFOTCS MOMEHTBI MOSIBIICHHUS aBTOMOOMIIEH Ha MOX0/IE K IIEPEKPECTKY.

KiroueBble ci10Ba: MMUTAllMOHHAs MOJIENNb, MaKCHUMalbHas JUIMHA OYepeAd TPaHCIOPTHBIX
CPEICTB, PeryJupyeMblil IEPEeKPECTOK, CIeIHaIbHas MoIoca.

Simulation model for determination of the maximum length of queued vehicles on an isolated
intersection has proposed. This model is written in Objective-C (the model can be running on the iPhone).
This article describes the process of creating model, checks its adequacy and the results are compared with
other methods. Also the limits of usage of distribution laws (log-normal and Hyper-Erlang) are determined
in accordance with the saturation flow ratio on the intersection due to which intervals between the vehicles
at the intersection are distributed in the model.

Keywords: simulation model, maximum length of queued vehicles, intersection, special bus lane.
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IMPOEKTUPOBAHUE CUCTEM PAJIMOYACTOTHOM _
NAEHTUO®UKAIINU C UCITOJIB3OBAHUEM HINPOKOITIOJIOCHOUA
TEXHOJIOT'NA

PaccMaTpuBalOTCsT  OCOGCHHOCTH  MOJCIHUPOBAHMS. CHCTEMBI  PaJMOYaCTOTHOM HWICHTHDHKALUH C

HUCIIOJIb30BAHUEM I.HI/IPOKOHOJ'IOCHOﬁ TCXHOJOT'HH.
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BBenenune. B 3amauax J0rucTUKY, 17 yOPABICHUS MOTOKAMM IITYYHBIX TOBapOB U
pa3IMYHBIX APYTUX OO0JAacTAX BO3HUKAET MOTPEOHOCTh B CHCTEMax paguoyvYacTOTHOM
uaentupukanun  (RFID) ¢ xapakrepucTukamMy  MaKCUMalbHO  OTBEYAIOIIMMHU
WHAUBUAYAITbHBIM TpeOOBaHMSIM 3akazuuka. OT BbIOOpa mapameTpoB nojacucreMbl RFID
3aBUCHUT pabOTa Bcel CUCTEMbI aBTOMAaTUUYECKOTO KOHTPOJIS.

Pa3zpabotka cucrembr RFID, obGnanaromieil yHUKaJbHBIM HAOOPOM XapaKTEPUCTHK,
MaKCUMaJIbHO aJaNTUPOBAHHBIX K TPEOOBAaHMSM KOHKPETHOTO 3aKa3yhKa CBsi3aHa CO
3HAYUTENbHBIMH BPEMEHHBIMU U MaTepHaJbHBIMU 3aTparamu. B cBsi3u ¢ 3TUM 0coOyio
aKTyaJIbHOCTh MpuoOpeTaeT co3aanue pekoHpurypupyemon cuctemsl RFID, no3sosnsitomnieit
B KpaTyaillllue CpOKM U C MHUHUMAJIbHBIMU 3aTpaTamMH CIPOCKTHUPOBATh CHUCTEMY C
napamMeTpamu, MaKCUMaJIbHO OTBEUAIOLIUMH TPEOOBaHUSIM 3aKa34yHKa.

Heas padorbl. llenpio paboTbl  sBAsieTcss  pa3paboTka MOJETU  CHUCTEM
PaaoYacTOTHOM MACHTU(PUKALMU C MIUPOKOTOIOCHONW TEXHOJIOTUH JIJIsi IPOSKTUPOBAHUS
CUCTEM C 33JJaHHBIMU [TapaMeTpamu.

Metoauka 3xcnepumMenToB. CrucrtemMa HISHTU(PUKAIUN COCTOUT M3 TPEX TJIaBHBIX
KOMITIOHEHTOB: METKH, CUHMTHIBATeNsl M KaHanma cBsi3u (puc. 1). MeTka umeeTr cCBOit
YHHUKAQJIbHBI HOMEp, KOTOPBI U JOJDKEH OBITh MISHTH(PHUIMPOBAH MO OECHpPOBOIHOMY
KaHaJly CBSI3U PUAEPOM U MepeaBaTbes sl 00paboTku ganbiie. OQHOM U3 rIaBHBIX 3a/1a4
IpU MPOEKTUPOBAHUHM TAaKUX CHCTEM SBISIETCS NpoOiieMa KOJUIM3UM, TaKk Kak IMpHU
CUMTHIBAaHUH WH(GOPMAIIUM MHOKECTBO CUTHAJIOB OT Pa3HBIX METOK MOTYT OJJHOBPEMEHHO
NOCTyNaTh Ha BXOAHYIO aHTEHHY puUJepa, U CUYUThIBaHWE HH(GOPMAlMU CTAHOBUTCS
HEBO3MOXHBIM.

Bce BbllleckazaHHOE  CBUAETEIBCTBYET O  HEOOXOJMMOCTH  HMCHOJIb30BAHMUS
TEXHOJIOTUH OeCIpOBOIHOTO MupokonosocHoro gocryna (DSSS). OtnuuurtenbHBIMU
YepTaMH 3TOM TEXHOJIOTHH SBJISIFOTCS BOBMOXHOCTh IIOBTOPHOT'O MCIIOJIb30BAHUS CIIEKTPA,

IMOMEXO0YCTOUYUBOCTD, Cepsep
CTPYKTYpPHasd CKPBITHOCTD, Mpunoxexus
(nporpammHoe obecneyeHue,
JHEpPreTuYecKas 6asa HaHHbI)
CKPBITHOCTh,  OCJa0JICHHE
BJIUSIHUSA MHOT'0JIY4€BOT'O ( j
PAacIPOCTPAHEHHUS. '

RFID ceTeBoit TR
B03MOXHOCTP TIOBTOPHOTO conToono =
HCTIOJIb30BAHUSA MEKTpa 1
CrIOIMB30 crieKTp —r T~ ]
Jlaet BO3MOXXHOCTh awan n

’_4 N |/
WHTepdenc 2
OJTHOBPEMEHHOT'O orpoca / i

HEOIPAaHUYEHHOT' O | Puacp | | Puaep |

KOJINYECTBA METOK Cpasy ¢ S

paspelieHueM CHUTYaIHH [ bt [/ Veropore |
KOJUTM3MH. A 3TOT (hakTop s ) J <
OKAa3bIBAET 0o0JIBIIIOE MeTka l MeTka Memka & Mera
BIIMSIHUE Ha BpeMs Merka Meria
CUUTBHIBAHUS, YTO B JAHHOM

cirydae SIBIISIETCSA

PEUMYILIECTBOM.

Puc.1 — UndpacTpykTypa cucTeMbl paAno4acTOTHON
UCHTU(UKAIINH
IIpu ucnonb3oBanuu TexHojdoruu DSSS 3amaya 3ammtel UHGOpPMAIMK pelIaeTcs
pacIIMpeHrueM CIEKTpa UCXOJHOTO MH(POPMAIMOHHOTO CHTHAja IO 3aKOHY, U3BECTHOMY
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TOJILKO caMOM cucteMe. DTO MPUBOIUT K CJIOXKHOCTU OOHapyx eHHs camoro (akra
nepenaun  MHGOpPMAIMM  BCIEACTBME OYEHb HHM3KOM  CIEKTPaJIbHOM  IMJIOTHOCTHU
U3JTy4aeMOro CHUTHala, U 0O0ECeurBaeT BBICOKUNA YPOBEHb CKpBITHOCTH. Kpome Toro,
nake B ciydyae OOHapy’>KeHUs MPHUCYTCTBHUSI CHUTHAla B KaHalle, BbIICICHUE M3 HETo
noJjie3Ho mHpopManuu Oe3 3HaHUS crnoco0a pacIIUpeHHs CHEKTpa MpeBpallaeTcs B
MPAKTUYECKU HEPA3ZPEIIMMYIO 3a1auy. KpoMe Toro, mosiBisieTcs: BO3MOXKHOCTh OTKAa3aThCs
OT 3a/1a4u MOOUTOBOTO apOUTpaka, KOTOPHIN UCIOJIB3YETCS B TAKUX CUTEMAX.

Taxkxe BakHOM 151 COBpPEMEHHBIX OECHpPOBOAHBIX HWH(GOPMAIMOHHBIX CHUCTEM
ABJIAETCS MpoOJeMa 3IEKTPOMArHUTHOM COBMECTMMOCTH. To ecTh MoApazymMeBaeTcs
0eCKOH(IMKTHOE COCYIIECTBOBAHUE PA3IUYHBIX CHUCTEM B 3(HUpe, HECMOTPS Ha TO, YTO
KOKJasi W3 HUX [PUHUMAET HE TOJBKO CBOM COOCTBEHHBIH CHUTHAJ, HO M CHUTHAJIBI
cocetHUX cucTeM. [IOHATHO, YTO MMOTHOCTHIO UCKIIOUNUTh B3aUMHBIE BIIMSHUSA CUCTEM IPYT
Ha JIpyra HeBO3MOXXHO B mpuHuuie. [IIupokonongocHble cUCTEMbI Niepeaadn uHpopmanuu
K€ HE3HAYUTEJIbHO YBEJIMYMBAIOT IEKTPOMArHUTHYIO Harpy3Ky Ha €JUHUYHYIO IIOJIOCY
4acCTOT, YTO JIEJIAeT BO3MOKHBIM IIOBTOPHOE HMCIIOJIB30BAHUE OJHOTO M TOT'O K€ y4dacTKa
crnekrpa. C MO3UIIMM MPUEMHON CHCTEMBbI JIIOOOW CUTHAJ, MPUIIEANIANA OT CTOPOHHEU
U3JIYYaKOLEe CUCTEMBI, MOKET TPAKTOBATHCS KaK Y3KOIIOJOCHAs WM LIMPOKOIOJIOCHAS
nomexa. A Tak Kak MIMPOKONOJOCHBI CHUTHAJ OYE€Hb HE3HAUYMTEJIbHO YBEIUYHMBAECT
AJIEKTPOMArHUTHYIO HArpy3Ky, TO 3Ta TEXHOJIOTHs OKA3bIBAETCA OJHUM M3 JACHCTBEHHBIX
CpeICTB 00ecTieueHus SIEKTPOMAarHUTHONH COBMECTUMOCTH.

HNudpactpyKkTypy CUCTEMBI PAAMOYACTOTHON UACHTU(UKALIUNA MOKHO TIPEJICTABUTH B
BHJIE KOPTEXkKA:

M=(C,R,1,T,S, V),

rae C — ¢yskumoHanbHbIil Moayns (cereBoit kKonTpoiiep); R =(Ryq, ..., R j) — cucTema
punepos; | — nnrepdeiicer; T = (Tjj) — MHOXECTBO TPaHCIOHACPOB, 1=1.f -
MHOECTBO TPAHCIIOHCPOB, CYMTHIBACMBIX j- S v
TBIM  puzaepoMm, j=1.n — MHOXECTBO CcuU
puznepos; S=(Sy,...,Sk) — HaboOp cepBHCOB
WITH UHCTPYKITHIA, 0JIE3HBIX TSt X A
nojp3oBatenis; V. — MOHHUTOPUHT WM

N R. RW T,
BHCINHUM cHurHan (MHIAKAIUS — COCTOSIHUS i
aBTOMaTa).

Puc. 2 — O60011eHHast CTpyKTypHast
cXeMa KOHEUYHOI'0 aBTOMaTa CUCTEMBbI
aJIM0YaCTOTHON MACHTU(DHUKAIIUN

B cBoro ouepenp, cucteMy uneHTUDUKAITUN
MO>KHO MIPEICTaBUTh B BUJIE KOHEUHOTO
aBToMara (puc. 2).

OO6oOmieHHas CTpPYKTypHass CXeMa KOHEYHOTO aBToMaTa BKIIOYaeT B ce0s
CIIeqyIoIIee.

1. MuoxectBo coctostnuii: cocrosinue oxwunanua CU (Control Unit) u paGounii
pexxum RW (Read / Write).

2. BHelHHe BXOAHBIE CHUTHAJBI: CHTHAJBI YIPABICHUS S, KOTOPBIE MOXHO eIlle
IpeACTaBUTh B BUAE HAOOpa CEpBHCOB WM HWHCTPYKLUIl, M BHEIIHUE omnepaHabl Rj

(curHasbl, TOCTYMAOIINE OT TPAHCIIOHIEPA).
3. Buemaue Boixomusie curHaiel Vo u T, rme V =1(S, X) — monuropunr wim

BHCIIIHUM  CHUTHA HHIWKaIMKM  COCTOsSHHMA  aBTOMATa, onpenenﬂeMmﬁ JaHHBIMHU
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TPAHCIOHAEpAa W HEKOTOPHIM 3alpoCcoM, HAMpPHUMEP: TOCTYNl K KOHKPETHOW [IBEPH;
T =9(Y, R) — curHasml, HHUITHATUUPYIOIIHE TCHCTBHUSI.

4. OyHKIUIO TEpPexoaoB (BHyTpeHHHWE cuUTHaiIbl) X uW Y, Tae X — SBISAIOTCSA
YIPaBJISIONMMH CUTHAIAMH, Y — CHTHAJaMH UHIUKAI[UH COCTOSHHSL.

Y (1) =h(S(1), Y(t 1), X(t)),
X(t) = p(R(1), S(1), Y (1)).

5. qDYHKHI/II/I BBIXOJJ0B MOJKHO IMPCACTAaBUTL B BUAC!

V(1) =1(S(1), X(1)) = f(S(1), Y (t -1)),
T(0) =9(R(D), Y (1)) =g(R(1), X(t -1)).

Anroputm paboThl aBTOMara MOXXHO ONHMCATh CIEAYIomuM obpazom. M3HayanbHO
aBTOMAT HaXOJUTCS B cTapToBOM coctosiauu, B Control Unit — B pesxxume oxunanus. Korna
Ha BXOJl IIOCTYNAeT BHEIIHWI BXOJHOW CHUTHAJ YNPAaBICHUS S Ha BHINOJIHEHUE
ONPEJIETICHHOTO CEPBHUCA WJIM MHCTPYKLUUU aBTOMAT NEPEXOANT U3 COCTOSHUSA OXKUAAHUS B
cocrosiuue paboumii pexxum RW. Ilpu 3ToM BbIpabaTbiBaeTCss CUTHAJI WHHUIIMUPYIOUIHIA
BbONHEHUE QyHkuuu R. 3arem, npu nocrymienuu Ha Bxog RW BHemnero onepanna Rj,

aBTOMAT BBIpa6aTBIBaCT BHEILIHUI BBIXOI[HOﬁ CHUI'HAJI TI ) I/IHI/II_[I/IaJII/ISI/Ip}IIOHII/Iﬁ ﬂeﬁCTBHC,

HAIlpUMEP OTKPBIBAHUE JBEPU MPHU IOJYYEHUM JOCTYyIla B IIOMEIIEHHE W OTBETHBIN
yopaBsiroluil curHain Y. Ha cnepyromem mare aBTOMar INEPEXOJUT B COCTOSIHUE
oxkunanus. [Ipu 3ToM BbIpaOaThIBA€TCSl BHEIIHMWA BBIXOJHOM curHan V — HHIUKaUUs
COCTOSIHHMSI aBTOMAaTa OmnpeneiseMas JaHHBIMU TPAHCIOHAEPOM M HEKOTOPBIM 3aIPOCOM.
ABTOMAT ONIIAITH NEPEXOANUT B COCTOSIHUE OKUIAHUS.

O} PexTUBHBIM HHCTPYMEHTOM JJIsi TPOBEICHUS HATYPHBIX HWCIBITAHUH U
YUCJICHHOTO MOJICIUPOBAHUs sBIsieTCs TmakeT Matlab, copepkammii menbiii HaboOp
MOJIeNIEN CUCTEM C pacIIMpeHueM criekrpa. Mmurtanuonnas moaens (puc. 3), BKIOYAET B
ce0s1 MHOXKECTBO METOK, PHIEP, COCTOSLIMI M3 MHOXKECTBA KOPPEISATOPOB, U MOJENb
KaHaJla CBSI3M MEXIY PUIAECPOM M METKaMu. B maHHON Mozenu mapaMeTpbl KaHayla CBSI3H,
KOJUPYIOIIKE MOCIEI0BATENBHOCTH MOTYT OBITh CKOPPEKTUPOBAHBI Il POBEPKU PAOOTHI
CUCTEMBI B Pa3JIMYHBIX yCIOBUAX. Tak ke MOXKET ObITh YBEIIMYEHO YHUCIIO KaK METOK, TaK U
YUCJIO JACKOJMUPYIOUIMX YCTPOMCTB. /[l aHain3a MOBENEHHS MOJAEIN B CIOXHBIX
ITYMOBBIX YCIIOBUAX MOXET OBITh BKJIIOYEH JOMOJTHHUTEIbHBIN OJOK WMHUTHUPYIOIIHMA
UCTOYHHK TIOMeX B dupe.

[IpennoxkeHHass HWMHUTAIMOHHAs  MOJENb  paboTaeT  CIEAYIONIMM  00pa3oM.
HuskouactoTHbIii MHGOPMAIIMOHHBIN CUTHAT B METKE KOAMPYETCS TMCEBIOCITyYaiHON
MOCTIEIOBATENbHOCThIO. OUeHb BajkeH BONPOC (OPMUPOBAHUS aHCAMOJI ONMTHUMAJIbHBIX
KOJIOBBIX  TMoOcjeaoBarenbHOCTe.  Heobxomumo ~ BeIOMpaTh ~ Takue  KOJIOBBIC
MOCJIEI0BATEIBHOCTH, Y KOTOPBIX B3aUMHAasl KOPPEJSIMOHHAS W aBTOKOPPEISIIIUMOHHAS
dbyHku OynyT MUHUMAaNbHBL. [Ipudem Juis pelieHus 3aJaud aCMHXPOHHOTO TpUEMa
BaXKHBI TOJIBKO KOPPEJSIIIIOHHBIE CBOMCTBA CUTHAJA, a HE B UX dopMa.

Hawmnyumumm — cemeiicTBOM  KOJOBBIX — MOCIENOBaTeIbHOCTEH OyAer To, MpHu
HCIIOJIb30BAaHUM KOTOPOTO 0O€CleurnBaeTCsl HAMMEHBLIUMN YpOBEHb B3aUMHBIX IOMEX.
CnoXHOCTh CHHTE€3a ACHHXPOHHOTO aHCaMmOJsl 3aKIYaeTcss B  HEOOXOJUMOCTH
pPa3IMUCHUS KaXKJIOM MOCIEeA0BATEILHOCTH CO BCEMHU CABUHYTHIMU MO BPEMEHU KOMHSIMU
JIPYTHUX TOCJEN0BATEIBHOCTEN. ECiIM HUKAaKUX OrpaHUYEHUN Ha AUANa3OH 3aJEPiKEK HET,
TO J00asi KOJ0Bas MOCIIEI0BATEIbHOCTh MOKET MPUCYTCTBOBATH B BUJIE JIFOOOM M3 CBOMX
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N [UKIMYECKU CIABUHYTHIX KOMHU M SBISATHCS MOTCHIIUAIBLHBIM HMCTOYHHUKOM TOMEX B
KOppeTsTOpE.

AL R gr—p < |\urt

| b
’_‘—" - [r— | ) |
) | >
Now onmy | ol
) > | >
> > > | > r—e — — W
' |
Tog? L o S
Ol i | | o " 2
- } o | I— 0 ebers i
‘‘‘‘‘ otien ol - I g i T
A |
[t s b L el ®
] ° e - e [
M | | !
I > » Lo \
[ |
Tog? ot T4 [T
r | -
[$1w NUN, | >_ .
Rasderm y—E rpvt e g | i [ (CSRLES |
..... | » > ¥ he—————g 4 L. . o w
<
iy i -
L. - In .l & Oppap) Mk
-D:} |
—tt|
'
Tag 4 —e
[T, 1'”"' a Mo by
Rarder el - > [ } { A
[ - | — P | .J
| Lo Res WS =
Se—" [ g [P ‘
....... w | \ .
. L 3 3 (
\
Tt el el | .
- ox bt % —
. } > |
‘.—“" LT LA "‘
Wataiy [ | of cunt | T e | e repre [ Camerumes-®
..... » Pt v s aiate: P T
....... . e Ralll o —

Puc. 3 — Mogenb cucteMsl

3aTeM TOJYYEHHBIH CUTHAJ TMOCTYINAEeT B KaHaj CBSI3U CO CIIy4alHOU 3aJiepKKOU
BpEMEHH OTBETAa. MMHUTaNMIO CIydalHOM 3aJEpXKKU TOSBICHHS CHUTHAlIa HAa BBIXOJE
nepenaturka B Matlab Simulink MoxHO ocyIliecTBUTh JBYMsI paBHOLICHHBIMU C TOYKHU
3peHUs pe3ysbTara croco0aMu: 3aJepKaTh Hayajao MpoLecca OTBETA; 3aJepikKaTh YxkKe
c(hopMHUPOBAHHBIN CUTHAJ.

C ToukM 3peHHs anmapaTHOW peanu3aldud JaHHOW MOJIETH MPOIIE OCYIIECTBUTH
3aJIep KKy BpeMeHHU Hadajsia otBeTa. C TOUKM 3peHUs MojieaupoBanus B B Matlab Simulink
MPOIIE 3aJepKaTh MOTHOCTHIO COPMHUPOBAHHBIM curHaid. B oboux ciydasx pesynbTart
OJIMHAKOB — CHUTHAJl Ha BBIXOJIE€ AHTCHHBI MepeJaTYhKa TOABIACTCS CO CIydaiiHON
3aJIep’KKON. Y KakI0il MeTKH OJIOK 3aepKKH C(HOPMUPOBAHHOTO CHUTHAlla CBOM, BpeMs
3aJICP>KKU JIJII OTBETA KaXJ0W METKU 3aJal0TCs ¢ pa3HbIMU MmapaMmeTpamu. [lepBas MeTka
nepeIaeT CBOM JaHHbIC B KaHAI CBSI3U 0€3 3aJIePiKEK.

Mogenp KaHalla CBSI3M C BHECEHHOM TMOMEXOM TpeicTaBieHa Ha puc. 4.
B Mognenp kaHama CBS3M BXOJIUT CyMMAaTOp, NMpEIHA3HAYCHHBIN IS CyMMUPOBAHUS BCEX
CUTHAJIOB, TMOCTYMAOIIMX OT METOK, M TeHepaTop OejIoro mryma, Tak Kak TMpH
pacmpoCcTpaHEHUH Ha CHUTHal BO3JICHCTBYIOT €CTECTBEHHBbIE NMoMexu. B kanane cBsizu
CUTHAJIbI, CKJIaJbpIBatoTCA (puc. 5), HA 00U cHOPMUPOBAHHBIN CUTHA HAKIIAbIBACTCS
myM 3¢upa (puc. 6), KOTOpPbIH B HMHUTAMOHHONM MOJENU 3a7aeTCsi C IOMOIIBIO
redepaTopa Oenoro myma (010k AWGN Channel). Ero MoImHocTs MOXHO H3MCHSTD,
UMUTHUPYS PA3IMYHYIO IIIyMOBYIO OOCTaHOBKY, U TaKUM 0Opa3oMm, MO3BOJISS OCYIIECTBUTD
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aHanu3 pabOTOCIOCOOHOCTH CHCTEMBl B PA3JMUYHBIX YCJIOBHUSX C Pa3IMYHBIM YPOBHEM
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CTOpPOHE Puc. 6 — Pe3ynbTaT Cl10’K€HMSI MHOYKECTBA CUTHAJIOB OT METOK C

HPOUCXOINT 0€JIbIM rayCOBBIM IIIyMOM
CHHXPOHHU3ALHS

ITOCJIEIOBATENBHOCTH reseparopa MECTHOT'O IICII c pacIMpsIOIen
IIOCJIEI0BATENBHOCTBIO IPUHATOTO CUTHAJIA, I10CJIE YETO CUTHAJ MOJAETCs Ha YCTPOUCTBO,
OCYIIECTBJISIONIEE CBEPTKY. UMCIO OUTOBBIX OMIMOOK TMOJCYUTHIBACTCS C IOMOIIBIO
omoka Error Rate Calculation.

BoiBoabl. PesynbTaThl  MOJENMPOBAaHMSA — TOKA3bIBAIOT, YTO  MPEIOKCHHAs
UMUTAIMOHHAS MOJIeNbh PaaUOYacTOTHOW, wucHoip3yomas Meronx DSSS, sBnsercs
3(PEKTUBHBEIM METOJIOM PEIICHUS MPOOJIEMbI KOJUIM3WHA W MOXKET OBITh peaan3oBaHa B
anmapaTHoOM BuIe. Mojaens oOecrieurBaeT aHalM3 BO BPEMEHHOH 00JacTu, a Takke
OCYIIECTBUTH aHAIIN3 PaOOTHI CUCTEMBI TIPHU PA3JIMYHBIX YCIOBUAX. Takke MMUTAIIMOHHAS
MOJIENTb MOXKET OBITh MCIOJIb30BaHA ISl JTFOOOTO YHCiia OOBEKTOB MPU MPOCKTUPOBAHUU
CUCTEM C 33JJaHHBIM KOJIMYECTBOM PACIIO3HABAEMBIX OOBEKTOB.

Cnucok jureparypol: 1. Cxuap, bepuapo Lludposas cBs3b. TeopeTHuecKkue OCHOBBI U MPAKTHUECKOE
npumenenue / bepuapa Ckusip // U3a. 2-e, ucnp. — M.: U3narensckuii nom «Buibsmey. —2007. — C. 1104.
2. Shih, P.L Taxonomy and Survey of RFID Anti-collision protocols, / P.L Shih, D.C. Sun, S.M Yenand //
Huang, Computer and Communications, Vol. 29 , pp. 2150- 2166, 2006. 4. Loeffler, 4. Realization of a
CDMA-Based RFID System Using a Semi-Active UHF Transponder / A. Loeffler, A. F. Schuh, H.
Gerhaeuser //  Wireless and Mobile Communications, 2010. ICWMC 2010. Sixth International
Conference on, September 2010, pp. 5-10. 5. Loeffler, A. Using RFID-Capable Cell Phones for Creating
an Extended Navigation Assistance / A. Loeffler, 4. U. Wissendheit, D. Kuznetsova // IMOC 2009, nov
2009.
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IIpoexkTUpoBaHWe cHCTEM  PagHOYACTOTHOH  MIEHTHGUKAIUM ¢  HCNOJb30BAHHEM
mupokonojocHoi TexHosornu /| U.B. ®uaunnenko// Bichuk HTY «XTIIl». Cepis: Hosi pimeHnas B
cydacHuX TexHOJOTiX. — X: HTY «XIII», — 2013. - Ne 70 (1043). — C.59-65 . — biomiorp.: 5 Ha3B.

Posrisimarotecsi  0COOMMBOCTI  MOJETIOBAaHHS  CHUCTEMH  Palio4acTOTHOI  ieHTudikamii 3
BUKOPHCTaHHSM IIIUPOKOIIOJIOCHIH TEXHOJIOT1.

Kuarouosi ciioBa: ineHTudikais, mupoKONoJI0CHa TEXHOJOT IS

The features of RFID systems modeling using broadband technology.
Keywords: identification, DSSS.

YK 656.223.28

I'. M. CIKOHEHKO, xann. TexH. Hayk, aoiul., YKpJIA3T, Xapkis;
A. A. MOHIY, ctynent, YkpJIA3T, Xapkis

YIOCKOHAJIEHHA TEXHOJIOT'TI NEPEBE3EHHSI BAHTAXKIB 3
BUKOPUCTAHHSM BAT'OHIB BJIACHOCTI IHIIUX JEPKAB

BunineHHi OCHOBHI NMUTaHHS BUKOPUCTaHHS BaHTAXXHUX BaroHIiB pi3HOI (JOpMHU BIACHOCTI Ha 3a13HUIIIX
VYkpainu. HaBenenuii KiIbKICHUH aHaJIi3 BIACHOTO Ta IHBEHTAPHOI'O IApKy BaroHiB B YKpaiHi. Buznauena
OpraHizaliifHO — TEXHOJIOT1YHa MOJIE]b BUKOPUCTAHHS BaHTQXXHUX BAaroHIB BJIACHOCTI IHIIMX JepXkaB Ha
TepuTopii YKpaiHu.

K104oBi cjioBa: BaroH, BIAaCHICTh IHIIUX JAEPXKaB, BATOHHUH MapK.

IToctanoBka mnpodJieMH y 3arajJibHOMY BUIVISIAL, ii 3B'SI30K 3 BaKJIMBUMHU
HAYKOBMMH Ta NPAKTUYHMMM 3aBJaHHSAMU. B pe3ynbrari po3noiay BaroHHOTO MapKy
(TTicIs OTOJIOIICHHS HE3aJIe)KHOCTI YKpaiHU Ta IHIMUX JIepKaB) KOXKHA JIepKaBa OTpUMalia
y BIACHICTh JAESIKYy HOro 4acTUHY — HaIlloHaJdbHYy KBOTY. [Ipu npomy OyB npuitHsATHI
NPUHLUI HEe3/IYeHOi eKCIUTyaTallii BATOHHOTO MapK 3 ypaXxyBaHHSIM HalllOHAIbHOT KBOTH,
10 JIaBaJl0 MOKJIMBICTH 3a0€3MedYeHHs] HAaWKpaIluX MOKa3HUKIB BUKOPUCTAHHS BaroHiB.
OnHak y 3B’A3Ky 3 HEJAOCKOHAJICTh CHCTEMM B3a€EMOPO3PAXYHKIB, 0araTo 4HCEIbHUMHU
NOPYIICHHSIMU BKa3aHOTO MPUHIIMITY Ta 3JI0BXKUBAHHSAM Y BUKOPUCTAHHI «4yKUX)» BaroHiB
Pana no 3ami3HMYHOMY TpaHCHOpPTy OyJia TOBMHHA MPUNHATH PIlIEHHS TPO TEpEexia 0
NPUHIUITY 3a0e3MeUeHHs] BHYTPIITHBOACPKABHUX TEPEBE3CHb HAIlIOHAIBHUM BarOHHUM
NapKOM TIpU B3a€EMOPO3pPAaxXyHKaX 3a BUKOPUCTAaHHS BAaroHiB B MDKACPKABHOMY
CIIOJIYYCHHI Ha OCHOBI O€3MEpepBHOTO CHIHKEHHS. Y 3B’SI3Ky 3 UM MPUHIIUIIOM
1HOBaroHW MOBUHHI BIAMPABIATUCSA Y TTOPOKHHOMY CTaHI Ha aJipecy Jep>KaB — BIIACHUKIB,
110 3HAYHO NOTIpIIye €PEKTUBHICT BAKOPUCTAHHS PyXOMOTO CKJIady.

Metoro poOOTH € BIOCKOHAJICHHSI OpPTraHi3amiifHO — TEXHOJOTIYHOTO BHKOPHWCTAHHS
BAaHTQXHUX BaroHiB pi3HOT (OpMHU BIACHOCTI Ha 3aNI3HUIIX YKpaiHW, IO TMOBHICTIO
BiAnoBigae JlepkaBHiil IUIbOBIM mporpami peopMyBaHHS 3aJ13HUYHOTO TPAHCHOPTY Ha
2010 — 2019 poxkwu [1].

AHaJIi3 OCHOBHHMX JOCJTiIzKeHb i myfuikanii. ¥ HopMatuBHHX AokymeHTax [1-3]
IIPU OpraHi3alli NepeBe3eHb JTOKIAIHO HE BpaXxOBaHl pO3BUHEHI 1H(GOpMAIIiitHI TEXHOJOT ],
3a JIOTIOMOTOI0 SKHUX MOJKIIMBO 3a0€3MeUYUTH YJOCKOHAJIECHHS 3ali3HMYHUX MOCIyr. Y
pobGoTax [4-6] HE BpaxOBYETHCSA MOXJIHMBICTH CTBOPEHHS €IMHOI CHCTEMH BaroHHUX
napkiB. ToMy y Aaniil poGOTI pO3rIsTHEMO MIAXOAM IIOJAO MOKPAIEHHS BUKOPHCTAHHS
BaroHiB BJIACHOCTI I1HIIMX JepXaB Ha 0a3l CTBOPEHHS €IUWHOI CUCTEMHU YIPABIIIHHS
BaroHHUM MapkoM. JlaHa 3amadya moTpeOye BIOCKOHAJICHHS iH(OpPMAIIHHOT TEXHOJIOTI
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