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EMBEDDED ICT FOR RAILWAY SAFETY
Peteris Apse-Apsitis (Riga Technical University — RTU), Leonids Ribickis (RTU), Anatolijs Levcenkovs
(RTU), Mihails Gorobecs (RTU)

Railway safety is important task and start with steam locomotive development beginning. Today EU-Artemis
Joint Undertaking have placed several activities to achieve improvements in this field. Main goal is to improve
safety via embedded information communication technologies (ICT). Some problems or difficulties are caused
by fact that today railway is one of the oldest mechanical transport industries and still it is one of the most
conservative industries. The paper describes how to improve railway safety under current ICT technologies
offer. Massive safety improvements can take place only in case if solutions will acquire low level investments.
Today’s wagon and locomotive large scale weight, size and proved conservative design don’t allow install up-to-
date ICT technologies in easy way. Existing billion scale investments cannot accept rapid changes so railroad
safety improvements must be based existing stuff in-spite of written above. Today safety systems are based on
the ICT elements or systems and electromechanical or pneumatic actuators. The first thing - applied ICT and
actuators must be reliable. And only the next are safety warning design and safety system action design. ICT
consist from hardware and software. ICT systems for safety can be divided in several groups by communication
between train (or node) and central point (or host): node, host (central point) controlled, host telemetry, host
local area, node local area. Authors propose the system where every point, switch and junction must be equipped
with signal lights and sensors. In additional to existing railway safety system the proposed system consists of
controller of the locomotive, satellite (GPS) receiver of the locomotive, GSM-R transmitter of the locomotive,
controller of the level-crossing, satellite (GPS) receiver of the level-crossing, GSM-R transmitter of the level-
crossing; controller of the auto-transport unit, satellite (GPS) receiver of the auto-transport unit, GSM-R
transmitter of the auto-transport unit. Mathematical model is developed in the paper for level-crossing safety
algorithm. Authors conclude that today’s ICT equipment allows build up-to-date inexpensive or medium-
expensive railway safety systems. Consumer ICT equipment shows adequate reliability from safety point of
view. Safety system ICT communication method is determined in general. Future research must be pointed to
communication methods between safety system elements as well as 3D positioning or position determination
algorithm must go through practical tests.

IEBUVEJAMAS IKT DZELZCELA TRANSPORTA DROSIBAI
Peteris Apse-Apsitis (Rigas Tehniska universitate — RTU), Leonids Ribickis (RTU),
Anatolijs Levéenkovs (RTU), Mihails Gorobecs (RTU)

Dzelzcela drosiba ir svarigs uzdevums, kas sakas ar tvaika lokomotivi attistibas sakuma. Sodien ES-
kopuznémums ARTEMIS ir ieklavis vairakus pasakumus, lai panaktu uzlabojumus $aja joma. Galvenais mérkis
ir uzlabot dro§ibu, izmantojot iegulto informacijas un komunikacijas tehnologiju (IKT). Dazas problémas vai
grutibas izraisa fakts, ka Sodien dzelzcel§ ir viena no vecakajam mehanisko transporta industrijas joprojam ir
viena no viskonservativakajam nozarém. Raksta aprakstits, ka uzlabot dzelzcelu drosibu saskana ar pasreiz&jo
IKT tehnologijas piedavajumu. Liela drosibas uzlabo$ana var notikt tikai tada gadijuma, ja risinajumi prasis
zema limepa ieguldijumus. Sodienas vagonu un lokomoftivju liela méroga svaru, izméru un pieradija
konservativais dizains nelauj instalét modernas IKT tehnologijas viegla veida. Eso$as miljardu apjoma
investicijas nevar piepemt straujas parmainas, tapéc dzelzcela drosibas uzlabojumiem jabalstas uz esosam
iekartam. Sodien drosibas sistémas balstas uz IKT elementiem vai uz sisttmam ar elektromehaniskiem vai
pneimatiskiem aktuatoriem. Pirma lieta - piemérota IKT un spéka aktuatoriem jabiit drosiem. Un tikai nakamais
solis ir droSibas bridinagjuma uzbiive un drosSibas sisttmas darbibu dizains. IKT sastav no aparatiiras un
programmatiiras. IKT sistémas drosibu var iedalit vairakas grupas péc komunikacijas starp vilcienu (vai mezglu)
un centralo punktu (vai serveri): mezgla, vadamais serveris (centralais punkts), servera telemetrijas elementi,
servera viet§ja teritorija un mezgla vietgja teritorija. Autori piedava sistému, kur katrai parmijai, slédzim un
savienojumu jabit aprikotiem ar signalizaciju un sensoriem. Papildus esoSajam dzelzcela drosibas sistémam
piedavato sisttmu veido lokomotives kontrolleris, lokomotives satelitu (GPS) uztvérgjs, lokomotives GSM-R
raiditajs, parbrauktuves kontrolleris, parbrauktuves satelitu (GPS) uztvérgjs, parbrauktuves GSM-R raiditajs,
auto-transporta kontrolleris, auto-transporta satelitu (GPS) wuztveérgjs, auto-transporta GSM-R raiditajs.
Matematiskais modelis ir izstradats $aja raksta un paredzg&ts parbrauktuve drosibas algoritmam. Autori secina, ka
miusdienu IKT aprikojums lauj veidot jaunas I&tas vai vidgji dargas dzelzcela droSibas sistémas. Patérétaju IKT
aprikojums rada atbilstigu droSumu, péc drosSibas viedokla. Drosibas sisttmas IKT komunikaciju metode ir
noteikta vispar. Turpmakie pétijumi ir javeic komunikacijas metozu izp€tes joma starp drosibas sist€emu
elementiem, ka ari jaizstrada 3D poziciongSanas vai stavokla noteikSanas algoritmus ir japarbauda praktiskajos
izm&ginajumos.
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BCTPAUBAEMBIE UKT JJIA BE3OITACHOCTH KEJIE3BHOAOPOKHOI'O TPAHCIIOPTA
IHetepuc Ance-Ancurnc (Prmxcknii Texuanueckuii Yuusepcurer — PTY),
Jleonna Poiouuxuii (PTY), Anaroanii Jlesuenkon (PTY), Muxaua I'opoben (PTY)

KenesHomopoxHasi 6e30IaCHOCTD SIBJISIETCS] BAXKHOW 3ajiadeid, KOTopas HaYMHAETCSl C MapOBO30M B Hadaje
pasBurus. Ceromns EC oObenunennoe npeanpusitne APTEMUC Brimoumna psj Mep Ui JIOCTHDKEHHS
yIay4lmieHui B 3Toi oOnactu. OCHOBHOHM 11€bI0 SIBISIETCS TOBBIINIEHHE OE30MAaCHOCTH HCIIOJIB30BaHUS
BCTPOEHHBIX HMH(OPMALMOHHBIX M KOMMYHHUKalMOHHBIX TexHoioruii (MKT). Hekoropsle mnpobiemsl nim
TPYAHOCTH, BBI3BaHBI TEM, YTO CEroJHS »KeJe3Has Jopora sBIfeTCs OJHONM U3 cTapelmux oTpacneit
aBTOIIPOMBIIIICHHOCTH U OCTAeTCsl OAHOM U3 caMbIX KOHCEPBAaTUBHBIX ee OTpaciieil. B cTaTthe onuceiBaeTcs, Kak
YIAYYLIUTh 0€30MacHOCTh Ha JKEJIE3HOJIOPOKHOM TPAHCIIOPTE B COOTBETCTBHU C aKTYaJIbHBIM IPEIIOKECHHEM
ucnons3oBanus VKT TtexHonoruii. 3HaunTenbHOE yiydileHHe OE30MAaCHOCTH MOXET IPOHM30MTH TOJBKO B
Cllydae pelIeHuil, KOTopble He TpeOyroT BBICOKMX KamuTanoBioxeHUH. CeromHs KpymHbIE pa3Mephl U Bec
000py/IoBaHUs BATOHOB M JIOKOMOTHBOB U MX KOHCEPBATUBHBIN JM3aliH Jea0T NpoOIeMaTHYHONH BO3MOXKHOCTh
MpUMEHCHHUST CoBpeMeHHBIX TexHoJorui UKT. Mummap1Heiii 00beM TEKYIIHMX WHBECTUIIUH HE MOXKET MPUHSTH
ObICTpbIE M3MEHEHHsS, TaK YTO MOBBIINICHHE JKEJIE3HOJOPOXXHONH OE30MacHOCTH MOJDKHO OBITh OCHOBAHO Ha
cylecTByIOIUX 3aBoAax. CerogHs 6e30MacHOCTh CUCTEM cTpouTcs Ha 6a3e kommnoHeHTOB KT nmm cucrem c
JNEKTPOMEXaHNUECKUM WM MHEBMaTHUeCcKuM npuBoaoM. Ilepssril mar sto HagexHocTs npuknagaeix UKT u
akTyaTopoB. U nuIIb cleayromuii mar 3aKio4aeTcs B pa3padoTKe MpeaynpekaeH!id 6e30MacHOCTH CUCTEMBI U
npoektupoBanus cuctemsl 6e3onacHocTd. KT cocrout n3 ammaparHoro u nporpammuoro odoecnedenus. KT
CUCTEMBI 0€30ITaCHOCTH MOKHO Pa3eiUTh Ha HECKOJIBKO IPYII B 3aBUCUMOCTH OT CBS3H MEXAY MOe3/I0M (MIH
y3JI0B) U KOOPJMHALMOHHOTO IIEHTpa (MJIM CepBep): y3el, KOHTPOJIUPYEeMBIH cepBep (KOOPIAMHALMOHHBIN
LEeHTp), (QYHKIMHU TeleMeTpuu cepBepa, JOKalu3alusi cepBepa, JOKAIW3alMs Y3J0B. ABTOPBI IpeararoT
CUCTEMY, Tie KaKAas CTpeJKa, MepeKnoyaTesb WIN COeUHEHUE JOJDKHBI ObITh OCHAIEHBI CHUTHAIM3AIUed U
JaT4MKaMu. B NononHeHHe K CYIIECTBYIOLIIMM CHUCTEMaM JKEeJIe3HOJOPOXKHOH 0e30MacHOCTH MNpeaoKeHHas
cXeMa COCTOMT U3 KOHTpoJUIepa JIOKOMOTHBA, NpHeMHHMKa crnyTHHKoBoW HaBuramuu (GPS), GSM-R
nepenaTyrka JOKOMOTHBA, KOHTpoJUlepa Mepee3ia, MPUEMHUKA CIyTHUKOBOW Hapuranuu mnepeesna (GPS),
GSM-R mepemaruymka mepees3ga, KOHTpOJIepa aBTOTPAHCIOPTa, IPUEMHMKA CIIyTHHKOBOM HaBUTaIluH
aproTpancropta (GPS), GSM-R mnepenatunka aBTOTpaHcmopTa. MaTtemartuyeckas MoOJAeIb B JTOH cTaThe
IIpeUIoKeHa JUIsl aJrOpUTMa Ge30TacHOCTH JKEJIe3HOOPOKHBIN Tepee3ioB. ABTOPHEI NMPUXOJAT K BBIBOAY, UTO
coBpeMeHHoe obopynoBanre VKT nmo3Bosnsier cTpouTh HOBbIE OTHOCHUTEIBHO HEJOPOTHE CHCTEM 0€30MacHOCTH
Ha xele3Hor gopore. VMcmonb3oBanue obopymoBanuss MKT mokaspiBaeT JAOCTATOYHYIO HAJEKHOCTH C TOUYKH
3peHus Oe3omacHocTH. B 00mieM Buae ompeneiicH METOA KOMMYHHKAIMH B cuctemax OesomacHoctu MKT.
Bynymue wuccnenoBaHMS [MOJDKHBI OBITH TIOCBSIIIEHBI CIIOCOOAM CBA3M MEXAY JJIEMEHTaMH CHCTEMBI
0€30IacHOCTH, a TakXKe pa3BUTHIO cHCTeM 3D MO3WIMOHMPOBAHUS MM alrOPUTMaM MECTOHAXOXKACHUS,
KOTOpBIE JIOJDKHBI OBITh MPOBEPEHBI B MPAKTHYECKUX IKCIIEPUMEHTAX.

79



