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1 Uvod

Dne 12. unora 2015 se konal na Fakulté stavebni (FS) Vysokého uceni technického (VUT)
v Brné workshop s nazvem ,Technologickd podpora integrovanych dopravnich systémua“.
Workshop se konal pod zastitou zrcadlové skupiny IRRB (UIC International Railway Research
Board — Mezindrodni vybor UIC pro Zelezniéni vyzkum) projektu ,Sit kompetence
pro interoperabilitu Zelezni¢ni infrastruktury” (Interoperability of Railway Infrastructure

Competence Network, IRICoN) ve spolupraci s vyzkumnym zamérem MSM 6840770043.

Integrované dopravni systémy (IDS) vznikly ve velkych méstskych aglomeracich v zdpadni
Evropé v Sedesatych letech minulého stoleti jako podpora verejné dopravé a jako alternativa
k individudIni dopravé. Integrovany dopravni systém propojuje vSechny druhy méstské
a prfiméstské dopravy, koordinuje jizdni rfady jednotlivych druhl doprav, sjednocuje tarifni
a prepravni podminky a sjednocuje zpUsoby odbavovani cestujicich. Integrované dopravni
systémy jsou vyznamnou soucasti verejné dopravy i vramci Ceské republiky. Cilem
workshopu bylo analyzovat souc¢asnou situaci IDS v Ceské republice, koncepci rozvoje DS,
proces standardizace a technicka zatizeni a technologie podporujici rozvoj IDS. Z technickych
zafizeni se workshop zaméril na zafizeni infrastruktury i palubnich systému. Soucasti
programu byly také informacni a komunikacni systémy, systémy pro odbaveni cestujicich,
véetné karetnich systému. Integrované dopravni systémy se vlivem nasazovani novych
technologii neustale vyvijeji. Zorganizovany workshop ptispivdvd nejen k sezndmeni
studentU s touto problematikou, ale pfispiva také k setkani a diskusi odbornikl zamérenych

na problematiku integrovanych dopravnich systéma.

Odbornymi garanty workshopu byli Ing. Jaroslav Vasatko (VUZ) a Ing. Zdenék Kaufmann
(IRICON), védecko-organizaéni vybor byl tvofen Ing. Martinou Vittekovou, Ph.D., z Ceského
vysokého uceni technického, Fakulty dopravni (CVUT FD), Ing. Jitkou Reznitkovou, CSc.
(CVUT FD), a Bc. Martinem Kralem ze statni organizace Sprava Zelezni¢ni dopravni cesty
(SZDC). Vysokd odbornd Uroveri akce byla zajisténa jednotlivymi pfednasejicimi — prednimi
odborniky v oboru. Workshop byl uréen predevsim pro studenty vysokych skol
a pro odborniky se specializaci na danou oblast. Workshopu se zucastnilo celkem
51 ucastnikl,, prevainé studentll z vysokych skol: Vysoké uceni technické v Brné, Fakulta
stavebni (FS VUT v Brné), Ceské vysoké uleni technické v Praze, Fakulta dopravni —
pracoviité Dé&¢in (CVUT FD Décin) a Dopravni fakulta Jana Pernera Univerzity Pardubice
(DFJP UPa). Ucastnici workshopu obdrzeli certifikity jako potvrzeni o absolvovani

workshopu.



2 Abstrakty
2.1 Jaroslav Vasatko (VUZ)

Uvodni slovo

Vitdm Vas zde na pldé VUT v Brné na dalSim seminafi zrcadlové skupiny IRRB poradanym
v ramci projektu IRICoN. Tentokrat je seminar zaméren na integrované dopravni systémy
a jejich technologickou podporu. Integrované dopravni systémy (IDS) jsou realizovany
ve vyznamnych méstskych aglomeracich a sdruzuji vSechny druhy méstské a priméstské
dopravy. V Ceské republice jsou IDS realizovany ve vét$iné krajskych mést a v nékterych
daldich vétsich méstech. DlleZitou organizaci pro integrované dopravni systémy v CR
je Ceska asociace organizator(i veiejné dopravy (CAOVD), jejimiz ¢leny jsou koordindtofi
jednotlivych IDS. CAOVD sjednocuje stanoviska k aktudlnim problémdm v oblasti vefejné
dopravy a snaii se dosahnout jednotnych podminek pro provoz véech IDS v Ceské republice.
V rdmci seminaie budete sezndmeni s koncepci zavadéni IDS v Ceské republice, s pozici
Zeleznice v ramci IDS, s problematikou standardizace v rdmci IDS a samoziejmé s technickymi
a technologickymi nastroji na podporu IDS. Pfeji Vam mnoho zajimavych zazitk( a informaci

v ramci dnesniho workshopu.

Introduction

| welcome you here in Brno University of Technology at another seminar organized
by the IRRB mirror group of the project IRICON. This time the seminar is focused
on Integrated Transport Systems (ITS) and their technological support. ITS are implemented
in major urban areas and bring together all kinds of urban and suburban transport. IDS are
implemented in most of the regional capitals and in some other larger cities in the Czech
Republic. An important organization for ITS in the Czech Republic is the Czech Association
of Public Transport Authorities (CAPTA) whose members are IDS coordinators. CAPTA unifies
opinions on current issues in the field of public transport and tries to achieve uniform
conditions for IDS operation in the Czech Republic. During the seminar you will be
familiarized with the concept of IDS deployment in the Czech Republic, with the position
of the railway transport in the context of IDS, with the issue of standardization within IDS
and of course with the technical and technological tools to support IDS. | wish you many

interesting experiences and information in the context of today's workshop.



2.2 Martin Pichl (MD), Ondfiej Bily (MD), Zoltan Horvath (MD)

Dopravni politika CR 2014-2020 (Akéni plan zavadéni inteligentnich dopravnich
systém{ v CR)

Dopravni politika pro obdobi let 2014 a7 2020, schvalena vlddou Ceské republiky usnesenim
€. 449 dne 12. ¢ervna 2013, uloZila Ministerstvu dopravy ukol zpracovat navazny dokument
na Dopravni politiku zabyvajici se oblasti inteligentnich dopravnich a druZicovych systéma
a systému vyuZivajici kosmické technologie. Jednd se o strategii vyuZiti nejmodernéjsich
detekénich, diagnostickych, informacnich a Ffidicich technologii na bazi inteligentnich
dopravnich systém (ITS), globalnich navigacnich druZicovych systém( (GNSS) a systému
pozorovani Zemé s ndvaznosti na odpovidajici telekomunikacni infrastrukturu, systém
krizového fizeni a opatreni pro kritickou infrastrukturu statu.

Do vytvareni Akéniho planu zavadéni inteligentnich dopravnich systémd v CR (AP-ITS) byl
spravcl dopravni infrastruktury, dopravnich spolecnosti, dodavatelského primyslu,
tak i vyzkumnych a univerzitnich pracovist a profesnich a obéanskych sdruZeni. Tento pfistup
umoznil objektivni ziskdni stavu rozvoje ITS v CR ve viech druzich dopravy a transparentnim
zpUsobem umoznil zainteresovanych subjektlim navrhovat doporuceni ke zlepSeni

soucasného stavu a k dalSimu rozvoji tohoto oboru.

Dokument AP-ITS popisuje a analyzuje pretrvavajici problémy v soucasnosti provozovanych
systému a aplikaci ITS a pfi této analyze se opird o zaporné zkusenosti koncovych uZivatell
systému ITS. Ke zlepSeni této situace jsou navrhovana doporuceni, kterd rovnéz vychazeji
ze zkusenosti koncovych uZivateld, tj. obcan(, cestujicich, fidicl, zaméstnancd obsluhujicich
zafizeni systémU ITS. Dokument AP-ITS zohlednuje v ramci navrhovanych opatreni zakladni
strategické dokumenty, pravni predpisy na narodni i evropské urovni. Dale dokument
analyzuje silné a slabé stranky, pfileZitosti a hrozby pro rozvoj ITS v CR a také nastifiuje vizi
idedlniho vysledného stavu rozvoje ITS z pohledu koncového uzivatele. Na zakladé této vize
je stanoven globalni cil, kterym je zajisténi plynulé, bezpecné a energeticky ucinné dopravy,

a jeho zapracovani do strategickych a specifickych cild.

Kromé technické a technologické stranky véci je pozornost vénovana nezbytné standardizaci
a technické harmonizaci soucasti ITS, aby byla zajiSténa interoperabilita systému ITS
na narodni i evropské Urovni. Z pohledu verejného sektoru klade ddraz na rozvoj technologii

ITS ve verfejném zajmu, tzn. bezpecnost provozu, vcasné odhalovani a potirani trestné



¢innosti v dopravé, zpfistupfiovani dopravy také osobdm se specifickymi potfebami,
tj. zejména osobam se sniZzenou schopnosti pohybu nebo orientace, seniorim, rodicim
s kocarky apod. Kapitola se dotyka také rozvoje nezbytnych vzdélavacich programi (véetné
program( celoZivotniho vzdélavani) a sohledem na postupujici automatizaci procesu

poukazuje také na nutnost vycviku osob v mimoradnych situacich, kdy technika selze.

Na zakladé analyzy soucasného stavu a navrieného rozvoje ITS v CR je stanovena finanéni
narocnost nasazovani systému ITS, GNSS a systémU pozorovani Zemé ve vsech druzich
dopravy, pro oblast prostorovych dat a pro zpfistupnéni dopravy osobam se specifickymi
potiebami. Ddle je upozornéno na okolnosti, které souviseji s vynakladanim verejnych
prostredkll na rozvoj ITS. Vzhledem k tomu, Ze tyto systémy umoznuji detekovat pocinajici
nebezpecné jevy, ma zavadéni zminénych systém( vyrazny preventivni charakter.
Pti porovnani spolecenskych nakladl na odstrariovani nasledktd dopravnich nehod jsou
naklady na budovani a provozovani systému ITS, GNSS a pozorovani Zemé nizsi. Aby byly
co nejucinnéji vynakladany verejné prostfedky na rozvoj a provoz uvedenych systémd,
je upozornéno na nutnost vyuzivani technickych norem, standard( a systémovych parametrd

pfi zadavani verejnych zakazek.

Kromé statniho rozpoctu bude v oblasti financovani hrat dllezitou roli Statni fond dopravni
infrastruktury, ddle operacni programy Doprava (OPD 2014+), Integrovany regionalni
operacni program (IROP), Podnikani a inovace pro konkurenceschopnost (PIK), Nastroj
pro propojeni Evropy (CEF), vefejné prostiedky pro podporu vyzkumu, vyvoje a inovaci CR
(Technologickd agentura Ceské republiky, Bezpecénostni vyzkum Ministerstva vnitra)
a finan¢ni prostredky EU (Horizont 2020 a SHIFT2RAIL). Pro sledovéani postupu napliovani

cilt dokumentu AP-ITS je uveden seznam pfislusnych indikatora.

Transport Policy of the Czech Republic for the Period 2014-2020 (Action Plan for
the Deployment of Intelligent Transport Systems in the Czech Republic

The Transport Policy of the Czech Republic for the period 2014-2020 was adopted by
the Czech Republic Governmental Resolution No. 449 of 12 June 2013. The government
delegated to the Ministry of Transport the task to deliver a transport policy follow-up
document dedicated to areas of intelligent transport and satellite systems and space based
technologies. This document shall be focused on using latest detection, diagnostic,

information, control and automated technologies based on Intelligent Transport Systems



(ITS), Global Navigation Satellite Systems (GNSS) and Earth Observation systems related
to appropriate telecommunication infrastructure, disaster and crisis management systems

and systems related to critical infrastructure of the state.

Widest possible number of stakeholders from public administration sector, transport
infrastructure operators, transport companies, industry, research institutes and universities
as well as professional associations and non-governmental organizations has been involved
into the consultation process. This approach enabled to receive an objective status of ITS
development in the Czech Republic in all transport modes. By this approach involved
stakeholders were also enabled in a transparent manner to propose recommendations how
to improve the current situation and what kind of developments in this area shall be realised

in the future.

ITS Action Plan analyses still existing problems within currently operated systems
and applications. This analysis was carried out based on negative experiences of ITS systems
by end-users. In order to improve this situation set of recommendations are proposed
in connection with experiences and expectations of end-users, i.e. pedestrians, passengers,
drivers, professionals and ITS systems operators. Measures proposed in ITS Action Plan take
into account relevant policies and legislation at national and European level. ITS Action Plan
elaborates strengths, weaknesses, opportunities and threats for ITS and satellite systems
development in the Czech Republic and also sets out a vision of an ideal status of ITS
operation from the end-user perspective. Based on this vision the global objective is defined
for ensuring smooth, safe and energy efficient transport, it is developed into strategic

and specific objectives in detail.

In addition to technical and technological aspects the attention is paid to necessary issues
as standardization and technical harmonization of ITS components in order to ensure
the interoperability of ITS systems at national and European level. Concerning ITS
development from the public sector perspective mainly supported technologies will be those
which are in public interest, e.g. transport safety, early detection and control of crime
activities intransport sector, public space access and public transport accessibility
to passengers with special needs, i.e. people with reduced mobility or orientation, seniors,
parents with prams etc. ITS Action Plan also highlights the collateral development of the
necessary technology training programs for both drivers and professionals (including lifelong
education). With regard to the ongoing process of automation ITS Action Plan also stresses

the need for training people in emergency situations when technology fails.



Based on current status analysis and taking into consideration proposals for ITS development
in the Czech Republic in the document there are outlined financial demands for deployment
of ITS, GNSS and Earth observation systems in all modes of transport, in related area
of spatial data and in the area of transport accessibility for passengers with special needs.
ITS Action Plan pointed out aspects related to the effective spending of public financial
sources for ITS deployment. Above mentioned systems can detect evolving dangerous
events and therefore the implementation of such systems is considered as significant
preventive measure against dangerous situations leading to transport accidents
with fatalities and financial loses. Implementation and operation costs of ITS, GNSS
and Earth observation systems are lower than social costs spending for elimination
of negative consequences from transport. In order to be most effectively spent public funds
for the development and operation of those systems it is stressed to the need to use

standards and system performance parameters during the procurement.

The deployment of ITS, GNSS and Earth observation systems will be financed — in addition
to the Czech Republic state budget — by the State Transport Infrastructure Fund, European
Union operational programmes: Operational Programme for Transport (OPD 2014+),
Integrated  Regional Operational Programme (IROP), Operational Programme
for Entrepreneurship and Innovation for Competitiveness (OPIK), Connecting Europe Facility
(CEF) programme, national public funds for research, development and innovation
(Technology Agency of the Czech Republic, Ministry of Interior of the Czech Republic — Safety
and Security Research Programme), EU Framework Programme for Research and Innovation
HORIZON 2020 and public-private partnership Shift2Rail programme of targeted research
and innovation of rail services in Europe. The list of indicators can ensure the monitoring

of the progress in ITS Action Plan objectives implementation.



2.3 Tomas Pojsl (CD)

Zelezniéni osobni doprava v IDS

Zelezniéni osobni doprava je dnes zapojena v 11 integrovanych dopravnich systémech.
Z pohledu Ceskych drah (CD) je Zeleznice v soucasné dobé zapojena v jednotlivych IDS
odlisSnym zpUsobem. Rozdily jsou zejména v rozsahu zapojeni vlakové dopravy (regionalni,
dalkova doprava), v platnosti jizdnich dokladd IDS ve vlacich, v odbavovani cestujicich
ve vlaku, v implementaci elektronickych jizdnich dokladd IDS apod. Popis jednotlivych IDS

z naseho pohledu je prezentovan chronologicky dle vynos( €D z téchto systémd.

MAP karta (projekt multiaplikacni karty) je nové technické teSeni nové IN Karty
(bezkontaktni ¢ipova karta CD), v nové datové strukture. V rdmci tohoto projektu CD Uzce
spolupracuji s Plzeniskymi  méstskymi  dopravnimi  podniky, a.s. Soucasna feSeni
bezkontaktnich ¢&ipovych karet (BCK), ktera plati vramci IDS, neumoZiuji zapojeni CD
do dalSich takovych systému. V jediné tzv. multimodalni dopravni aplikaci (MAP karta)
mohou byt rlzné jizdni doklady rlGznych jednoznacné identifikovatelnych subjektt
(dopravcl, kraja apod.). Na zakladé vzajemnych obchodnich dohod je systém MAP mozno
konfigurovat dle poZzadavku jednotlivych zapojenych subjektd (vzajemné uznavani dokladd
apod.). Reseni systémem MAP by vyrazné zjednodusilo zavadéni elektronického odbaveni

cestujicich v dalsich IDS, predev$im implementaci u €D jako celorepublikového dopravce.

Passenger Rail Transport in Integrated Transport Systems

Today, the railway passenger transport is included in 11 integrated transport systems (ITS).
Currently from the perspective of Czech Railways (CD) the railway transport is included
in particular ITS differently. The differences are especially in the range of the involvement
of the railway transport (regional, long distance), in the validity of tickets for ITS in trains,
in the passenger check in the trains, in the implementation of electronic tickets for ITS etc.
Our description of ITS is presented chronologically according to the CD revenues from these

systems.

MAP Card (the project of the multi-application card) — is new technical type of new IN Karta
Card (the contactless chip card of CD), in the new data structure. Under this project
CD closely cooperates with the Pilsen City Transport Company. Existing solutions
of the contactless chip card of ITS valid within the integrated transport system do not allow

the involvement of CD in other such systems. Tickets of different clearly identified subjects



(carriers, regions, etc.) can be used in a single so-called multimodal transport application
(MAP Card). Based on mutual agreements the system MAP Card can be configured according
to the needs of the involved subjects (mutual accepting of tickets, etc.). The solution of the
system MAP Card would greatly simplify the implementation of electronic passenger check
in other integrated transport systems, especially its implementation in CD as the national

passenger transport company.
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2.4 Jan SimGnek (ROPID), Martin Langr (CVUT FD)

Standardizace ve verejné hromadné dopravé

Prezentace se zabyva soucasnym stavem odbaveni cestujicich a procesem standardizace
ve verejné hromadné dopravé, se zamérenim zejména na integrované dopravni systémy.
Popisuje moznosti a specifika odbavovani podle jednotlivych zapojenych trakci a zvoleného
zpUsobu odbaveni s vyuZitim modernich technologii, predevsim bezkontaktnich karet, véetné
bankovnich. MozZnosti nosi¢l jizdnich dokladl a zplsob platby, véetné posouzeni
bezpecnosti pfi jejich pouzivani. ZajiSténi propojitelnosti elektronického systému plateb
a odbaveni cestujicich (EOC) dané zakonem ¢. 194/2010 Sb., o vefejnych sluzbach v prepravé

cestujicich.

Standardization in Public Transport

This presentation is focused on the current state of ticketing and standardization process
in public transport, especially for integrated transport systems. Options and specifics
of ticketing are described according to each mode of transport and chosen method
of ticketing, using modern technologies, especially contactless smart cards (including EMV
cards). The presentation shows capabilities of the ticket data carriers and payment methods,
including safety assessment. The interconnectivity of electronic payment system
and automated fare collection according to Czech Act No. 194/2010 Coll., "on public services

for passenger transportation" is also described.

11



2.6 Michal Sklenar (€D), Vladimir Sieber (RADOM)

Komunikace dopravnich systéma v ramci IDS

Pfispévek popisuje historii vzniku komunikace mezi Ceskymi drahami a dispecinky IDS,
aktudlni stav komunikace, zasilani informaci o jizdé (pohybu/poloze) vlak(l pro dispecinky
IDS, popis generovani informaci o jizdé (pohybu/poloze) a predpoklddaném zpozdéni vlakd
pro dispecinky. Soucasti prezentace jsou ukdzky zobrazeni zpracovani informaci o jizdé
(pohybu/poloze) viaki v systémech Ceskych drah, zaji$téni ndvaznosti, popis zpracovani
informace — poZadavku na ¢ekani z dispecinku IDS v systémech Ceskych drah a SZDC, ukazky

zobrazeni zpracovani informaci — pozadavku na ¢ekani.

Dale jsou v prispévku popsany funkce , datové karty” vyvinuté v ramci projektu TANDEM.
Datovd karta preddvd data prostfednictvim Zelezniéni bezdratové prenosové sité
na dispecerské pracovisté a je implementovédna do CAB radia umisténého na vozidle. Poloha
vozidel a dalsi data jsou dispecerovi zobrazovdna v mapovém portdlu. V zavéru prispévku

je predstaven novy typ CAB radia MTR10.

Transport Systems Communication within ITS

The paper contents history of commencement of communication between Ceské drahy
and dispatching of IDS, current state of sending train journey information
(movement/position) to IDS dispatching, description of train journey information generation
(movement/position) and description of estimated train delay to dispatching. In the next
part of the presentation there is demonstration of train journey information processing
display (movement/position) in the systems of Ceské drahy, ensuring of connections,
description of information processing of request on waiting times from IDS dispatching
in systems of Ceské drahy and SZDC, demonstration of information processing display —

waiting times request.

Furthermore there is also described the "data card" developed within the project TANDEM.
Data card transmits data via wireless transmission railway network to dispatching centre
and it is implemented in the CAB radio mounted on the vehicle. Vehicle location and other
data are displayed for dispatcher in the map portal. A new type of CAB radio MTR10
is described at the end of the paper.

12



2.7 Lubos Novotny (MIKROELEKTRONIKA)

Terminalova zafizeni infrastruktury a palubnich systéma (informacni systémy,
validatory, ctecky a ostatni)

Pfednaska seznamuje se zdkladnimi pozadavky kladenymi na terminalova zatizeni
infrastruktury pouzivanymi v dopravé. Uvod je vénovan historickému vyvoji termindlovych
zafizeni. Soucasti integrovanych dopravnich systéma jsou bezkontaktni Cipové karty.
V prezentaci jsou predstaveny jejich zakladni vlastnosti a klady pro uzivatele. Na pfikladech
z praxe je prezentovan vyvoj integrovanych systém0 v CR. Dal$i ¢ast pfednasky je vénovdna
karetnim systémudm, jejich bezpecnosti a podminkdm provozu. Jednotlivé skupiny
termindlovych zafizeni jsou predstaveny s jejich zdkladni charakteristikou. V zavéru

prednasky je predstaveno jadro odbavovacich systému — BackOffice.

Terminal Infrastructure Equipment and on-board Systems Used in Transport
(Information Systems, Validators, Readers and Others)

The lecture introduces the basic requirements imposed on terminal devices used
in transportation infrastructure. The first part is dedicated to the historical development
of terminal facilities. The contactless smart cards are components of integrated transport
systems. The lecture presents the basic properties and advantages for the users.
Development of integrated systems in the Czech Republic is presented on practical
examples. The other topic of the lecture concerns card systems, their safety and traffic
conditions. Groups of terminal equipment are presented with their basic characteristics.

The core fare collection systems — BackOffice is presented at the end of the lecture.
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3 Zavér

Workshop sezndmil prfitomné posluchace s aktudlni situaci rozvoje integrovanych dopravnich
systémd v Ceské republice. Zvolené téma je velice aktudlni, je moiné konstatovat,
Ze ucastniky workshopu skute¢né zaujalo. Nejvétsi pozornost upoutala témata zamérena
narozvoj novych technologii a zplsob odbavovani cestujicich. Velkou vyzvou
pro integrované dopravni systémy je jejich standardizace a vzajemné propojovani. Workshop
mj. naznadil, e na tomto poli nas ¢ekd v Ceské republice jesté hodné prace. Souddsti
workshopu byla téZz ukazka nékterych technickych zafizeni a technologii vyuzivanych v ramci

IDS. K vysoké urovni workshopu pfrispéli kvalitnimi pfedndskami vSichni prednasejici.

Workshop zhodnotil soucasnou situaci v oblasti IDS v Ceské republice a naznacil smér,
kterym by se integrované dopravni systémy mély rozvijet. Na zavér je nutné zopakovat,
Ze zvolené téma studenty i zUcastnéné odborniky skutec¢né zaujalo. Z tohoto pohledu byl

pavodni zamér organizatorl workshopu bezesporu napinén.
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