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MHTENNEKTYAJIbHAA CUCTEMA YINPABJIEHUA
ABUWXEHWUEM NOE30B HA OCHOBE
ABTOMATU3AUUUN OUCNETYEPCKOIO
PEryYnmnpoBAHUA U LEHTPAIIbHOIO ABTOBEOEHUA

IIpemnaratoTcsi TEXHHUYECKHE PEIIEHHA W pPacCMaTPUBAIOTCS MEPCHEKTHBBI NPUMEHEHHS KOM-
IUIEKCA CHCTEM IUCIETYEPCKOTO PEryIMPOBAHHA U IIEHTPAIBHOTO aBTOBEAEHUS IOE3/I0B B Mpenenax
JUCTIETYEPCKUX y4acTKoB. Oco0oe BHHUMaHME YIENSETCS B3aMMOJAEHCTBHIO 3THX CHCTEM, IPOTHO-
3UPOBAaHUIO MOMEHTOB BPEMEHHU NPHOBITHS MOE3I0B Ha CTAaHLUH, OOECIEUMBAIOILEMY Iepenady Ha
JIOKOMOTHBBI JaHHBIX, aJIeKBaTHBIX U3MEHSIOUINMCS YCIOBUSAM JBHKEHMs moe3noB. [lokaza-Ho, 4TO
COCTaBJIEHHE JIOCTOBEPHBIX MPOTHO30B MOMEHTOB BPEMEHH TPUOBITHS MOE3[0B Ha CTaH-IHU
BO3MOYKHO TOJIBKO MPH TIOIyYEHHH ONIEPaTUBHON MHPOPMALIMH O IBMXKEHUH Ka)XIOTO M0e3/1a
B IPAaHULIAX KaXJOro AUCIETYEPCKOr0 y4acTKa Ha OCHOBE TATOBBIX PACYETOB U UMUTALMOHHOTO
MOJIETTUPOBAHUS JBUKEHUS PEAIbHBIX MO€3/10B. Y CTAHOBJIEHO, YTO TOJBKO O0BEINHEHUE CUCTEM
aBTOMAaTU3UPOBAHHOTO JUCIIETYEPCKOTO PETYIUPOBAHUS U [IEHTPAIBHOTO aBTOBEAEHUS ITOE310B
B TPaHMIAX KaXJOTO0 IUCIIETYEPCKOrO YydYacTKa MW omnepaThBHas oO0paboTka uH(opMau
HEHTPaTb-HBIM YCTPOMCTBOM >KEJIE3HOJIOPOKHOTO TIOJUTOHA 00ECTIEYUT TOCTOBEPHBIN MPOTHO3
MOMEHTOB BPEMEHHM MPHUOBITHS KaXKJI0T0 MO€3/1a Ha CTHIKOBBIE CTAHIIMM MOJINTOHA, PETUOHOB U HA
OCHOBHBIE€ TEXHUYECKNE CTAHIINH.

JAUCTIETYCPCKOC YIipaBJICHUE JABUXKCHUEM, HECHTPAJIbHOC aBTOBCACHUC IIOC3/10B,
HHTCJUICKTYaJIbHass CUCTCMaAa aBTOMATU3alUN YIIPABJIICHHUA ABMIKCHUCEM I1OC310B

BBegeHue

HccenenoBanusi MOKa3bIBAOT, YTO HEOKUAAHHBIE OTKIOHEHUS JBUKEHUS I10-
€3710B OT HOPMaTUBHOI'O PACIIMCAHMS M OTKa3bl TEXHUUECKUX CPEACTB HEU30€kK-Hbl
[1]. U3menstomieiics napopmaieit o0 ycloBUsAX ABMXKEHUS KaXIOTO IMoe3fa Mo
YIPaBIsIEMOMY YYacTKy M CHOCO00ax JOCTMXKEHMs HaWIydlIUMX pe3yjibTaToB pa-
00ThI [2—4] BIageeT TOIBKO MOE3IHOM AUCTIETUEp. 32 HUM OCTAIOTCS €AMHOIUIHOC
INPUHATHE, KOPPEKTUPOBKA W peajau3alys PELICHUN 10 OpPraHU3aluu JBHKEHUS
KQKJ0T0 110e3/1a. TOJIBKO pelIeHus], IPUHATHIEC I0E3IHBIM AUCIIETYEPOM, aICKBAT-
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Hbl HEOXXMIAHHO BO3HUKAIOIIMM YCJIOBHSIM JIBIXKEHHUS TMOE3J0B U MOTYT Iepera-
BaTbCsl JIUISl BBITIOJHEHUSI HA JIOKOMOTHUBBI LIEHTPAIILHOTO aBTOBeAeHUsI. OCHOBHOM
LEbI0 CO3/1aBAEMbIX MHTEJUIEKTYaJIbHBIX CUCTEM aBTOMATHU3AIMU JUCIETYEPCKOTO
pPEeryJIupoOBaHUs U LIEHTPAIHHOTO aBTOBEJICHUS OCTACTCs pPa3BUTUE MH(POPMAIIMOH-
HOr0 OOCCIEeYCHHUSI, TIOMOTAOIIEI0 JUCIETYCPY BBIMONHATh 3TH (QyHKIUU [5—7].
Jlumib omepaTuBHO oOOpalaThiBacMasi MHGOpMAIUS OT MOE3JHBIX AUCIETYEPOB
MOJKET CIIY’KUTh OCHOBOW MPOrHO3UPOBAHUS MOMEHTOB BPEMEHHU MPUOBITUS MOE3-
JIOB HAa CTHIKOBBIE CTAHIIMU KEJIE3HOIOPOKHOTO MOJIUIOHA, PETMOHOB U OCHOBHbBIE
TEXHUYECKUE CTAHLIUU.

1 CocTaB KOMMJieKCa UHTeNNeKTyarbHOU
CUCTeMbl yrpaBreHusi ABUKeHUeM

Bxopsmas B cOCTaB KOMIUIEKCA UHTEIUIEKTYAIIbHOW CUCTEMBI YIIPABJICHUS
nekenueM mnoesnoB (MCY/IT) muxkponporieccopHas nucrneTdepckas LeHTpa-
mu3anust (ML) cnocoOHa mocpecTBOM TEIEKOHTPOJISI O0ECIEYUTh CIICKEHUE
34 NEpPEeMEIICHUEM NOABWXKHBIX €IMHHUIl [0 JIHUCIETYEPCKOMY Y4YaCTKY,
MCIIOJIB3YS PEJIbCOBBIC 1IENM aBTOOJOKUPOBKY HA TIEPETOHAX U U3OJSAIUIO yTel
Ha CTaHUMAX TpU  DIEKTpUUYECKOM HeHTpanm3auun [1].  Bo3moxkHo
UCITIOJIb30BAHUE CHUCTEMBI CueTa OCEH MOJIBIXKHBIX €IMHUII U/WIIA ONpEeIeTICHUE
KOOPAMHATHI NOJIBMKHBIX enunui] ¢ momoinbio GLONASS/GPS.

Heo6xoaumo obecrieunTs HaACKHYIO UACHTHU(PUKALMIO TMOE30B U MOJABUKHBIX
eIMHMUII TI0 KX HOMEpaM U Tiepeiady 3Toi nHpopmarmu B 6a3y JaHHBIX KOMILIEKCA
Y Ha MOHHTOpP TMOE3JHOTO AucreTdyepa. ABTOMAaTUYECKOE JOMOJIHEHUE 3Toi HMHOp-
Malluyi CBCACHHAMHM O MOMCHTAaX BPCMCHH 3aHATHUA U OCBO60)K,Z[€HI/IH PCIBbCOBBIX
ueneﬁ IIOABUXHBIMU C€CIWHUIIaMU oOecreunT ONpeaACIICHUC MIUTCIBHOCTU JIBUKCHUSA
MCXKAY U3BCCTHBIMH KOOPpAWHATAMU ITYTHU CIICAOBAHHA U OLCHKY cpez[Heﬁ CKOpPOCTH.

Hamnuune B 6a3e maHHBIX KOMITIEKca MHGOPMAIIUA O KOOpAMHATAX CBETO(dO-
POB M T'paHULAX 3AIIMTHBIX YYaCTKOB JACT BO3MOKHOCTh COIOCTaBJICHUS C HUMHU
MECT PACIOJIOXKEHUS MOE3I0B U ONPEACICHUS MOKA3aHUN JIOKOMOTUBHOM CHUTHA-
JN3alliY, YTO BAXHO JUIsl aBTOMATUYECKOTO CO3JaHMUsl MEXKIOE3IHbIX PACCTOSIHUIM,
HEOOXOAUMBIX JIJIsl ABMXKCHHSI TIO€3/I0B Ha 3eJIeHbIE OTHU CBETO(OPOB.

Pazpabortannas UIIT PAH u ycneurno ucnsitannas Ha OKTAOpbCKO#M JOpo-Te
B 2011 r. aBTOMaTH3WpOBaHHAS CHUCTEMa BBIIaYM HHGOPMAIMHA O IEPETOHHOM
Bpemenn xona (ACBBX) nomnonHena pacueTtamu 3HEpProcOeperarommx pexuMoB
BOXKJICHHSI TPY30BBIX MOE3/0B, BHITOJHIEMBIMH MOJYJIEM TATOBBIX pacueToB JPA
(3KCcnepTH3a, pacyeThl, aHaIM3), CO3JaHHBIM ClieHuaIucTaMu J{anbHEBOCTOUHOTO
roCy/IapCTBEHHOTO YHHUBEpCUTETa MmyTeu cooOiienust (Xabdaposck) [8]. Cucrema
UMUTAIMOHHOTO MOJICJTUPOBAHUS CTPOUT MPOTHO3HBIC TpadUKU ABMKCHHUS KaxK-
JIOTO T0€3/1a, MPOKIIAIbIBAs YHEPTOIKOHOMHBIC JIMHUM XOJIa TPY30BBIX IMOE37I0B B
WHTEPBAIAX MEXAY MACCAKUPCKUMU, IPUTOPOAHBIMU U APYTHUMH MOE3/1aMU,
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IIPOITYCKAaEMbIMH 110 paclMCaHu0. MalMHKUCTaM TEINIOBO30B BPYYarOTCA IPHU
NOJIYYEHUH TPEIyNPEKICHN 00 N3BMEHEHUSIX YCTaHOBJIEHHOM CKOPOCTH pacme-
YaTKU ITOKOOPAMHATHBIX PACHUCAHUM, CKOPOCTEU U IIOJIOKEHUN KOHTPOJUIEPA,
00eCIeunBaOIINX 3aJaHHOE BpeMsI X0/a 0 IUCIIETYEPCKOMY YUACTKY MPH KO-
HOMMHM TorutuBa. [Ipeanaraerca 3aMeHUTh pacneyaTKu Mepeaadyei mno 3amuileH-
HOMY paJyOKaHally Ha JIOKOMOTHUBHBIE YCTPOMCTBA LICHTPAJIBHOIO aBTOBEICHUS
uHQOpPMAITMU O PpACIUCAHUAX JBWKCHHUS, TOKOOPAMHATHBIX CKOPOCTAX U
MOJIOKE-HUSIX ~ KOHTpOJUIepa, OOECIeUMBAIOIIMX  AJCKBAaTHBIC  YCIOBHIM
JIBUOKEHHS TT0€3/10B ¥ SHEPIrOOKOHOMHBIE PEKUMBI BEICHUS IT0E310B.

JlocTOBEepHBI MPOTHO3 MOMEHTOB BpEeMEHHM NMPUOBITHS MOE370B HA CTAaHIIUU
JUCIETYEPCKOro ydacTka gocturaercss aonosHeHneM MJIL cucteMoil TATrOBBIX
pacueroB DPA, B3aUMOYBSI3aHHOW C aBTOMATU3HPOBAHHOW CUCTEMOM yHpPABICHUS
BblAauel u otMeHou npenynpexaeHuii (ACYBOII-2). B urore takas KOMILJIEKHAS
cUCTEMa CIOCOOHA ONEPATUBHO BHITIONHATH TSATOBBIE PACUEThI MApaMETPOB JBIKE-
HUSl K&KJIO0r0 M0oe3/1a MPpH BblJadye NPEAyNpexaeHUd 00 N3MEHEHUSX YCTaHOBJICH-
HOM CKOPOCTH M PacCUUTHIBATh SHEPrO3KOHOMHBIE PEKHUMbI JIBHXKEHUS MTOE3/I0B C
TEIJIOBO3HOU U 3JIEKTPUUYECKOU TSTOM.

TOYHOCTH TATOBBIX PAcYETOB MApaMETPOB ABMXKCHHS TOE370B MOXKET OBITH
CYLIECTBEHHO IOBBIIIEHA HA OCHOBE M3MEPEHHs] W BBOJA B 0a3zy MaHHBIX KOM-
IJIEKCA TATOBBIX M TOIUIMBHO-PHEPIE€TUUYECKUX XAPAKTEPUCTUK JJOKOMOTUBOB C IO-
mouisto cucteMbl ACK-BUC, nelictByroneit B komiuiekce ¢ cucremamu ACBBX
u OPA. HeoGxonuMo umccnenoBaTh BO3MOXHOCTH MOJYYCHHUS ITUX JAHHBIX C
JIOKO-MOTUBHBIX YCTPOMCTB LEHTPAIBHOTO AaBTOBEICHUS IO PATUOKAHAIY B
JIOITOJTHEHUE K MPOBEPKE NEMCTBUS aBTOTOPMO30B B ITYTH CJIEIOBAHUS.

B ycnoBusix 1BrKeHHS TOE3/10B IO HOPMATUBHOMY TPaQUKy 3TOT KOMIUIEKC CTPOUT
MPOTHO3UPYEMBIA TpaduK, coxpaHssi TpadUKOBbIE CTAaHIIMM OOTOHOB W CKpE-IIECHUH, U
oTOOpakaeT ero Ha MOHHUTOpE JHCIeTYepa B LENAX aHalIM3a, OJOOPCHUS U IIe-peladu
pacnimcaHus Ha TOKOMOTHBEI HEHTPAJIBbHOTO aBTOBCACHUA AJI UCIIOJIHCHU .

B cnyyasx ono3nanuii moe3noB, HHPOPMAILMIO O KOTOPBIX TpeOyeTcs: mepeaaTh
Ha COCEIHME JUCIETYEPCKHE YYAaCTKU 10 HOPMATHMBHOMY PACHHCAHMIO (TacCaXkup-
CKUX, TIPUTOPOJHBIX, KOHTCHHEPHBIX U T. J.), KOMIUIEKC C TIOMOIIBIO TSATOBBIX pac-
YEeTOB M HMMUTAIMOHHOTO MOJIEIMPOBAHUSA OMpeAesieT BO3MOXHOCTh HaroHa OIIO-
3IaHU#, CTPOUT W OTOOpakaeT HA MOHHUTOpPE AUCIETYepa (parMeHT MpeaaraeéMoro
rpaduka JBMKEHUS, KOTOPBIN MOCiE 0J00peHUs AMCIETYEPOM B BHJIE PACIHCAHUS
nepeaaeTcs Ha JIOKOMOTHBHBIC YCTPOHCTBA aBTOBEACHUS JJIs1 UCTIOTHEHUS.

[Ipy 3HAYUTENBHBIX OTKJIOHEHHSIX AMCIETYEPY C MOMOUIBI0 KOMILIEKCA MpH-
XOJIUTCSL BBIMOJHATH OOTOHBI M CKPEIICHHS MOE3/I0B Ha CTAHLUSAX, HE MPETyCMO-
TPEHHBIX HOPMATUBHBIM T'paprKOM, KOTOPBIE OMPEETSIOTCS C MOMOIBIO TATOBBIX
pacyeToB M CPAaBHEHUIN MEXKIOE3HBIX U CTAHIIMOHHBIX UHTEPBAJIOB U UMUTALIMOH-
HOT'O MOJEJIMPOBAHUS JIB)KEHHUS MTOE3]10B, C YUETOM yCJIOBUH [1], MUHHMH3HpYIO-
IIUX 3aJ€PKKU MPUOPUTETHBIX MOE3J0B U CTOSHKHA OCTAHABIMBAEMBIX MOE30B,
0XKMJAOLIUX TPOCIEIOBAHNS HEOCTAHABINBAEMBIX.
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BaxnpiMm Hanpaiienuem pazputus MJILl sABiseTcsa BKIFOYEHHE B MOJIYJb
TEJIEKOHTPOJSI TEXHUUYECKUX CPEACTB Iepenadyd IMOe3JHOMY IUCIEeTYepy orepa-
TUBHO IPOTHO3UPYEMBIX JIE€KYPHBIMU MO TEXHUYECKUM CTAHLUSAM, ONEpPaToOpaMu
MYHKTOB TEXHUYECKOro OOCTY>KMBAaHUSI BarOHOB U JTUCIETUYEPAMU COCEAHUX IHC-
NETYEPCKUX YYAaCTKOB MOMEHTOB BPEMEHU OKOHYAHHUS WJIM Hayaja TEXHOJornye-
CKHMX omnepanuii (0CBOOOXKIEHUS MyTell B Mapkax IMpuema mnepepadaThIBaeMbIMHU,
TPAH3UTHBIMH U MECTHBIMU I[O€37aMH, TOTOBHOCTH COCTABOB K OTIIPABJICHHUIO,
Hayaja WIM OKOHYAaHMs 3aJep’KeK IpHeMa IMOe370B Ha COCEIHUE AMCIETYEPCKUE
Yy4acTKH), a TAK)Ke NPUYHH 3aTpyIHEHUI B pabdote u T. 1. Mcnonb30Banue 3Tol UH-
dopManui B aBTOMATHYECKH BBIMIOJHSAEMBIX pacueTax MPOTHO3UPYEMBIX
MOMEHTOB BPEMEHHM OKAKET CYILECTBEHHYIO MOMOILb MOE3JHOMY AMCIETYEPY B
OpraHM3alMy MOEe3AHON U MECTHOM paboThl Ha YIPABISEMOM Y4aCTKe.

Ananu3 [1] moka3siBaeT, YT0 aBTOMAaTHYECKOE 3aJJaHUE MapIIPYTOB IO Ha-
HECEHHBIM AucneryepoM Ha MoHuTop ML muHMsAM X012 moe310B 3(pPeKTUBHO
TOJBKO IPH YCIIOBHM, YTO B MPOLECCE IBUKEHUS MOE3A0B IUCIIETYEPY HE IO-
TpeOyeTcss M3MEHSITb HAHECEHHBIH Ha MOHUTOP (PparMEHT IMPOTHO3UPYEMOIO
rpadguka. Ha oIHONYTHBIX y4acTKax Takue WU3MEHEHUs, BKII0Yas IBYX- U TPEX-
KpaTHbIE, MOTYT noTpedoBaThes A1 80 % IIaHUpyEeMbIX AUCIIETYepaMu JIMHUN
X0/1a OE3110B. B 3THX yCIOBUAX IHCHIETYEPY TOPA3A0 MPOIIE 3a1aBaTh OKOHYA-
TEJIBHO OIIPEACIICHHBIE MapIIPYThI [IO€310B BPYYHYIO, YKa3bIBasi UX IPAHULIbI HA
MOHHUTODE.

AJNITOpUTM YCTaHOBKHM KOHG)IMKTHBIX MAapIIPyTOB HpU HcHonb3oBanuu MJIL]
TOJDKEH MCKITI0YaTh IIEPEBOJI CTPEJIKH MO COCTABOM IPH MTOTEpPE IMOE3THOTO ITYHTa
Y KPaTKOBPEMEHHOM BBIKJIIOUEHHH AJIEKTPONUTAHUS PEIbCOBBIX Lieneil. 3ai1aBarth

BCTPEUYHBIA MapLIPYT OTIPABJIEHUS IIPU CKPEIIEHUH OKHUIAIOIIEMY
noe3ay HeoOX0JUMO HE B MOMEHT pa3MbIKaHUsI KOH(DIUKTHOM CTPEIOYHOMN CeK-
MU 0€30CTaHOBOYHO MPOITYCKAEMbIM BCTPEUHBIM MOE3/I0M, a TIOCJIE MOTYYEHUs
JIOCTOBEPHOM HMH(pOpPMAlMM O 3aHATUM OTHUM [OE30M TEpPBOM CEKINH
MapupyTa OTIIPaBJICHHUS B JPYyroyd TOPJOBHHE CTaHUMU. B TakoW cuTyauuu
npUOBIBAIOIIMIA T0€37 HOPMaJbHOW JJIMHBI, 3aHWMasl MyTh IPUEMa U MEPBYIO
CEKIIMI0O MapIIpyTa OTIPABICHHS, O0s3aTEILHO OCBOOOIUT KOH(IMKTHYIO
CEKIIMIO MApLIPYTOB IIPUEMA U BCTPEYHOIO OTIIPABIICHHUS.

VYcranaBnuBaTh MapuipyT HprueMa OOTrOHSIOLIEMY IMOE3y CIEIyeT Mocie
3a-MeJIeHusl Ha 15-25 cekyHn pa3MblKaHus KOH(MIUKTHOM CEKIUU MapuipyTa
IpreMa OCTaHaBIMBAEMOTO JIJIsl 0OrOHa MOMYTHOTO MOe3/1a.

CucremMa MMUTAlMOHHOTO MOJEIMPOBAHUS PEyCMaTPUBAET aBTOMaTH4E-
CKO€ NTOCTPOEHUE BapUAHTHBIX IPpapUKOB ABUKEHUS MTOE3]I0B C YUETOM TpeOyto-
IIUXCSI OTPaHUYECHHMI CKOpocTed mpu BBojJe B 0a3y nmanubix (BJl) cuctemsl
(tabmu-uipt  Excel) maHHBIX O KOOpAMHATAaX, BPEMEHH MPEAOCTABICHUA U
JUTUTEIBHOCTU «OKOH» Ha Ka)/ble CYTKU IUIAHUPOBAHUSI PEMOHTHBIX paloT.

Pesynbrarel skcrutyatatmu M/IL, mMakcumanbHbI ydeT ocoOeHHOcTel
JUCIIETYEPCKUX YYACTKOB, YTOYHEHHE TATOBBIX PACYETOB, CTATUCTUYECKUE NaH-
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HbIE O MapaMeTpax ABUKEHUSA MOE3J0B MOBBICAT TOYHOCTH MPOrHO3a MOMEHTOB
BPEMEHU MPUOBITUS HA CTAHIIUHU, YTO CO3/IaCT YCIIOBHS JIJISl COKpAICHUS JJIv-
TETLHOCTH CTOSIHOK W YIYYIICHHS IOKa3aTener paboThl Ha JUCHETYCPCKHX
y4yacTKax.

Bxnrouaemblii B cOCTaB IMpeAsaraéMoro KOMIUIEKCA MOJYJIb aHaldu3a pe3yiib-
TaTOB pabOThI JOJKEH BBINOJHATh OOBEKTUBHBINA, KOPPEKTHBIN aHAIN3 pe3yiIbTaToOB
paboTHl JEKYPHBIX MO CTAHIUSM, MAIIMHUCTOB M MOE3HBIX TUCIIETUYECPOB, O-MOTas
OTIpeIeNIATh IPUYMHBI 3aTPYTHEHUN B pab0Te U CIIOCOOBI UX MPEOAO0TICHUS.

KoMIuieke MHTEIUIEKTYalbHOM CUCTEMBI YIIPABICHUS ABMKECHUEM TOE3/10B
CXEMAaTUYECKHU IIPEJICTABIIEH Ha PUCYHKE.
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[ A «Ypan-BHUNMKT» ] { ACYBOI-2 ]4*

B3anMopeictBre Moayel HHTEIUIEKTYaIbHON CUCTEMBI YIIPABICHUS
JBUKEHHEM I10€3/10B

HNaTennexryanpHas cucTeMa yrnpaBlIeHUsI JBUKEHUEM I10€310B IIpeycMa-
TPUBAETCS JJISI AUCIIETUEPCKOrO YUACTKA U BKJIKOYAET CHEAYIOIINE MOIYJIN:

MJILI — MukpomnponeccopHasi JUCTIETYEPCKAS LIEHTPATIN3ALHS;

OPA — cucteMa onepaTUBHBIX TATOBBIX PACUETOB U SKCIEPTHOTO aHAJU34;

bJ1 — 6a3a maHHBIX KOMILJICKCA,

U «Ypan-BHUMKT» — aBTomMaTu3upOBaHHasl CUCTEMA BEAEHUS U aHAJIN3a
rpaduka UCIIOJHEHHOTO JIBW)KCHUS,

ACYBOII-2 — aBTomatu3upoBaHHasi CUCTEMa YIPaBIECHUS BbIa4ei U OT-
MEHOU MpEeayIPEKICHUM;

ACBBX — cucrema Bblgaun nHGOpMAIUU O BPEMEHHU X0/1a, aalnTHPOBaHHAS
K padote ¢ cucremoit UCY JIII;

I[IAB — cucrema HEHTPaIbHOTO aBTOBEICHUS MOE3/0B;

PK — nudpoBoit pagnokanar;

JIOK — 10KOMOTHB I10€3/13;

OII — anextponoes;

APP — monynp ananuza pesynsraToB pabotst UCY 111
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2. Bsaumogencreme noacUCTEM B UHTENNEKTyanbHOM
cucTeMe ynpaBrieHUs ABMXKEeHUeM

B3aumozerictBre MoayJiel MHTEIUIEKTYallbHOW CUCTEMBI IIPEIaracTcs op-
TraHU30BaTh CIEAYIOIIUM 00pa30M.

B B/ cucremsl Tpebyercs 3arpy3uTb HEOOXOAUMYIO JUISl TSATOBBIX PacdyeToB MO-
CTOSIHHYIO HH(opMaLuio (TU1aH ¥ Npoduib MMyTH, CXeMaTUYECKHUE MJIaHbl CTAHLIUI
U IIyTE€BbIE IUIAHBI IIEPErOHOB, TATOBBIE M TOIUIMBHBIE XapaKTEPUCTUKU
JOKOMOTH-BOB) M, IO MeEpe TOCTyIUICHUs, MEPEeMEHHYI0 HH(OpMalHio o
coctaBax u moe3gax u3z U] «Ypan-BHUMXKT» u npeaymnpexaeHusx o6
U3MEHCHHSX YCTaHOBIEeHHOU ckopoctu n3 ACYBOII-2 [9, 10].

[Ipu mocTymieHur Ha AUCHETYEPCKUM y4acTOK MHQPOpMAIIUU O MPOTHO3M-
pPYeMOM BpEMEHHM TMpHUOBITHS TMO€3/1a Ha IMEPBYID [0 HANPABJICHHUIO €ro
OBIOKEHUsT cTaHuuio wmoayiab ACBBX paccuuThiBaeT NIPOTHO3HpPYEMBIE
MOMEHTBHI BPEMEHHU MPHUOBITHSA TO€37a Ha PACIOJIOKEHHBIC BIEpPEAU CTaHIUU
yuactka. CpaBHMBas CTaHUMOHHBIE HMHTEPBAJbl C KOOPAMHATAMH IEPBOIO
UyLIEro BIepeay NomyTHOIO oe3/1a, a Ha OJHOIYTHOM Y4acCTKe, BO3MOXHO, U
NEPBOT0 BCTPEYHOTO, CHCTEMA IUIAHUPYET CTAHIMIO OOrOHAa WM CKpELIEHUs
COTJIACHO YCJIOBHSIM COOJIOZICHUSI CTAHIIMOHHBIX HHTEpBaJIOB [1].

IIpu orcyrcrBum 3atpyanenuit moayias ACBBX cTpout ¢parMeHT nmporso-
3UpyeMoro rpaduka ABMKEHUS, OTOOpaXKaeT €ro Ha MOHUTOpE AMCIIeTYepa, pac-
CUUTBHIBAECT IOKOOPAMHATHBIE CKOPOCTH ABMKEHUS 0XKUAAEMOTO NOe31a 10 IUIaHM-
pyeMoil cTaHIIMM 00roHa UM CKPELIEHHs], IepelaeT 3Ty MH(POpMAaLUIO Ha MOHUTOP
nucrieryepa. Ipu otkpeiTun nucnetdepoM ¢ nomouisro M/ oxxnnaemomy moesny
BXOJTHOTO cBeTodopa 3Ta nHPopmalus nepenaercs B Moayis [IAB.

Monyns HAB nepenaet no PK Ha GopTOBOE yCTpONCTBO aBTOBEAEHUS JIOKO-
MOTHMBA OKHMJIAEMOT0 TNOE3/1a CBEAEHUS O MOKOOPAWHATHBIX CKOPOCTAX ABUKEHUS
MO MEPBOM CTAHLUMH U CIECIYIOIIEMY 32 HEH MEeperoHy. DTOT MOAYJb BBINOJHSIET
GyHKIUHA YCTPOMCTB MHTEPBAIBHOTO PETYJIUPOBAHUS M aBTOBEACHUS. [IJ1si TIOBBI-
HIeHUs OE€30MaCHOCTH W HAJEXKHOCTU JBIKEHHUS IOE€3/10B Ha JIOKOMOTHBAaX CoO-
XPAHSIOTCS YCTPOWCTBA ABTOMATUYECKOW JIOKOMOTHMBHOM CHUTHAJIM3alMU U Teje-
MEXaHUYECKOW CUCTEMBI KOHTPOJIS 0opcTBOBaHMs MamuHucTa [11-13].

C OCJbI0 CO3JaHHA MJII MallMHHCTa YCJIOBI/Iﬁ IJIA KOHTPOJIA IIPAaBHIIBHOCTH
nevictBuii [[AB Ha JJOKOMOTHUBHOM MOHHUTOpPE CJIEIYET MOKOOPAMHATHO OTOOpaXKaTh
3HAa4YCHUA 3aHaBaeMOfI CKOpPOCTH, ITOJIOKCHHA KOHTAKTOpa U KOOPJAWHATEI HavYaJ1a
Y KOHIIA ATOW CKOPOCTH, & TAK’K€ MOMEHTBI IOCTHKEHHS 3TUX KOOPJAUHAT U (haKTH-
YEeCKYyI0 CKOpPOCTh Moe3/1a. MallmHUCTY HeO0XO0AMMO MPEeI0CTaBUTh BO3MOKHOCTD
KOPPEKTUPOBATh paccUuTaHHble KomIuiekcoM [[AB pekoMeHpanuu mo BEICHUIO
M0€3/1a U MPUHUMATh PEUICHUS IO UX BBIMOIHEHUIO.

Nudopmaruio o GpakTHdeckoM MOMEHTE BPEMEHH OTIPABIICHUS TOE3/1a CO
cranuuu M/ILL nepenaer B b/, koraa uaymui ¢ 3aHATOrO IyTH OTIPABJICHUS
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noe3/1, UISHTU(PUIMPOBAHHBIN 110 HOMEPY (MHICKCY), 3aHUMAET MEPBYIO U30JIUPO-
BaHHYIO CEKLHUIO 32 OTKPBITHIM BBIXOAHBIM CBETOPOpPOM. [NTUTENbHOCTh ABUXKEHUS
10€3/1a OT CTAaHLMHU OTHPABICHUS 10 BCTYIUICHUS Ha TPETUIl OGJIOK-y4acTOK IMpH-
OJIMKEHMSI K CTaHIIMM, OTpaHUYMBAIONIEH NIeperoH, paccuuThiBaeT Mmoayiis ACBBX
u niepenaet B b/l kak pa3HOCTh MEXAy MOMEHTOM BPEMEHU BCTYIUJICHHS MTOE3a
Ha TPETHUil 0JIO0K-Y4aCTOK MPUOIUKEHUS U MOMEHTOM BPEMEHHU OTIIPAaBJICHHUS.

Nudopmanuio o paktuueckom MOMEHTE BpeMeHHU PUOBITHS Moe3/a Ha CTaH-
o MJILL nepenaer B B/I, korna moe3n, uaeHTUGUIIMPOBAHHBIA 10 HOMEPY (HMH-
JIEKCY), 3aHUMAasi MyTh MpPUEMa, OCBOOOXKIAET 3aMKHYTYIO MOCJIEIHIO H30JIHPO-
BAHHYIO CEKLMIO MapuipyTa rnpuema. JUIMTenIbHOCTh ABUKEHUS 1I0€3/1a OT CTaHLINU
OTIpaBJICHUS 10 NPUOBITHS HA CTAHIUIO, OFPAaHUYHMBAIONIYIO MEPEroH, paccyu-
ThiBaeT Moysib ACBBX u nepenaer B b/ kak pazHOCTh MeXy MOMEHTaMHU Bpe-
MEHHU TIPUOBITUS TIO€3/1a HAa CTAHIIMIO U €T0 OTIPABJICHUS C MIPEABIAYIIEH CTAaHIUH.

[Iporuo3upyembie MOMEHTHI BPEMEHH MPUOBITHS U OTIPABICHUS HA MPOCIIE-
JIOBAaHHOW MOE3/1aMH YacCTU AUCHETYEPCKOIO yYACTKAa ABTOMATHYECKU 3aMEHSIOTCS
(daKkTUYeCKUMH, a MPOTHO3HPYEMble MOMEHTHI BPEMEHHU Ha elle He MpOCIieo-
BaHHOM 4acTu npu HeoOxoaumocT koppektupyrores MCY 1T u nucneruepom.

C nenpio HaKOIUIEHUS W OOOOIICHUS ONbITAa OMEPATUBHOTO MEPCOHANA U TO-
BBIIIICHHUS] TOYHOCTH MPOTHO3a MOMEHTOB BPEMEHM MPHUOBITHUS MOE3/I0B HAa CTaH-
MU JUCIETYEPCKOr0 ydacTKa Ipeuiaraercs ucnoibzoBats M/IL, nomonHeHHyrO
dbukcamieii MOMEHTOB BPEMEHH, JUIsl aBTOMAaTHYECKOTO cOOpa CTaTMCTUYECKHX
JAHHBIX, MOJIekKAUIMX MaTemaThueckoil oOpaborke. K 3TUM naHHBIM cleqyer
OTHE-CTH JJIUTEJIbHOCTh JIBMXKEHUS KaXKJO0r0 MOoe3[a ¢ OTHPAaBJICHUS CO CTaHLUH
HayaJla Ka)XJ10Tro MeperoHa 10 3aHATHS TPEThETO YYacTKa MPUOIMKEHUS K CTAaHIIUU
KOHIIA TIEPEroHa, IEPErOHHOE BpEeMsl XOJla, CTAaHIMOHHBIE MHTEPBAIbl H
JUITUTEIBHOCTh CTOSIHOK TPHU CKPEIICHUSX W 00roHax moe3noB. CpaBHEHHE HTHX
JAHHBIX C pPac-4ye€THBIMU MO3BOJUT MoAyiat0o APP aBromaTmuecku omnpenensTh
MPUYUHBI 3aTPY-HEHUN ABUKEHUS KaXKI0TO MOE3/1a: JBHKEHHUE NP KEJITOM OTHE
JJOKOMOTHBHOTO CBETO(Opa; OCTAHOBKA HA MEPETroHe, Mepe]l BXOTHBIM CBETOPOpOM
M B MECTax, MC-KIIOUYAONIMX WM 3aTPYAHSIOMIMX TPOTaHHUE IMOE€3/1a C MECTa;
JUTUTENBHBIE CTOSIHKA HAa CTAHLIUM U T. [I.

3aknwyeHue

[Ipennaraemas CTpyKTypa KOMIUIEKCA UHTEIJIEKTYaJIbHOM CUCTEMBI YIIpaBJIC-HHUS
JBI)KEHUEM T0€3/10B Ha OCHOBE OOBEIMHEHHS B IpaHUIaX TUCIETYEPCKOTO ydacTKa
aBTOMATHU3UPOBAHHOTO JAWCHETYepcKoro peryiaupoBanus u L[AB  obGecneunt
OIIEPATUBHYIO IIepeayy Ha JIOKOMOTHBBI aJICKBATHYIO CKJIAJbIBAIOIIMMCS YCIOBHU-SIM
JIBIKECHHS KaXJOTO I0€3[a W HHEPrOAKOHOMHBIX IMOKOOPAMHATHBIX CKOPOCTEU
MH(OPMALIMIO O BpEMEHU XO/a U MO3ULUAX KOHTpOJIepa.
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OnepaTtuBHas 00pabOTKa HEHTPAIBHBIM YCTPOMCTBOM KEJIE3HOAOPOKHOTO

MOJUTOHA JTOW HH(OpPMAIMM MO KAKIOMY JTUCHETUYEPCKOMY YYaCTKY
00eCreYnT MaKCHUMaJbHO JIOCTHKUMYKO TOYHOCTh IIPOTHO30B MOMEHTOB
BPEMEHH MPUOBITUS KAKIOTO MOE3/1a Ha CTHIKOBBIE CTAHIIMH OOCIY>KMBAa€MOTO
IIOJIUTOHA, CTBIKOBBIE CTAHIIUU PETMOHOB U OCHOBHBIE TEXHUYECKUE CTAHIUU.
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Intellectual trains traffic control system design based on
automatized dispatcher’s regulation and centralized auto
driving

The paper proposes technical decisions and perspectives are discussed con-
cerning the complex systems implementation for trains’ dispatching and auto driv-
ing within the limits of dispatcher’s control zone. A special attention is paid to
problems concerning the systems cooperation and the prognosis importance for
train’s time arriving to the stations on its route that system transmits on
locomotives being adequate to the changing conditions for trains’ movements. It’s
demonstrated that to create the satisfactory trains’ arrival time prognosis is
available provided the on time information is receiving concerning the every train’s
movement by means of calculations and real trains movements’ simulation. It’s
determined the only complex of centralized traffic control and trains’ auto driving
within the limits of every dispatcher’s control zone and on time processing of the
information by the central device of the railway area is able to create the exact
trains’ arrival time prognosis to the area, regions and main stations boundaries.

centralized traffic control; trains auto driving; intellectual trains traffic control
system
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