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SIMPLY CLEVER

Chtéli byste v budoucnu pracovat
ve vyvojovém tymu SKODA AUTO?

Stavime Vasi budoucnost. V novém technologickém centru se budou vyvijet
a testovat noveé vozy Skoda.

Jiz nyni hledame kvalifikované inzenyry a techniky s odbornou specializaci:
« strojirenstvi - konstrukce

« zkuSebnictvi

« tvareni kovu a plastu

« aplikovand mechanika

« mechatronika

» elektronika

Nabizime Vam nejen moznost zaméstnani, ale predevsim Sanci dal se rozvijet

a odborné vzdélavat, byt u zrodu technického pokroku a podilet se na uspéchu voz( Skoda.
Konkrétni aktualni nabidky a informace naleznete na www.skoda-auto.cz

pod pojmem ,Kariéra” a na nize uvedenych kontaktech.

SKODA AUTO a.s.

Naborové centrum

Tel.: 00420 326 816 579

E-mail: frantisek.havelka@skoda-auto.cz

www.skoda-auto.cz



KOMENTAR/COMMENT

Vazeni ctenari,

Dear readers,

kdyZ pred lety redakce naSeho casopisu vstu-
povala do Cerstvé zaloZeného SdruZen{ pro do-
pravni telematiku CR, Cinili jsme tak pfedevsim
z osobniho nad$eni podporovaného zakladajici-
mi kolegy z CVUT v Praze, a nikoliv na zékladé
néjaké ,strategické studie“ zpracované nékterou
z ptednich konzultacnich spole¢nosti.

Nyni, s odstupem Sesti let, si pokladame za Cest,
Ze tehdy - v roce 2001 - jsme mohli byt u zrodu
nového interdisciplindrnfho oboru, ktery vyraz-
nym zpiisobem ovliviiuje dalsf rozvoj sektoru dopravy v Evropé. Ceské do-
pravni telematika jiZz ddvno neni pouhou teoretickou disciplinou. Svéd¢f
o0 tom nepfeberné mnoZstvi redlnych aplikaci informacnich a komunikac-
nich technologif na dopravn{ infrastruktute i ve vozidlech. Jiz nyni m@ze byt
tento obor inspiraci pro rozvoj ICT v dalSich utilitdch, napt. v energetice.

Vyznam dopravni telematiky do budoucna déle poroste, zplsobi to tlak
na vys${ efektivnost, snizovan{ energetické naroc¢nosti dopravy i dasled-

A co vice: Ceské prostedi je velmi konkurencni, dodavatelé musi den-
nodenné bojovat o zakazky, coz vyznamné zvySuje kvalitu produktd
a minimalizuje marZe dodavateld. Vysledkem tohoto konkurenéniho boje
konsolidovany ¢esky dopravné telematicky pramysl, ktery ma co na-
bidnout a m{iZe se sméle uchazet jako rovnocenny partner ¢i konkurent
o zakazky kdekoliv v zahranici. |
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Several years ago, when the editor of our magazine joined the freshly
founded Association for Transport Telematics, we did so mainly from our
own personal enthusiasm supported by the founding colleagues from
the Czech Technical University in Prague, not upon any “strategic study”
elaborated by some of high-profile consulting companies.

Now, looking at it from a distance of six years, we regard it an honour that
at that time —in 2001 — we could witness the birth of a new interdisciplinary
branch, which significantly shapes further development of the European
transport sector. The Czech transport telematics is no more any purely
theoretical discipline. This fact is evidenced by a plenty of real applicati-
ons of information and communication technologies on transport infra-
structure and in vehicles. Already now, this branch can be an inspiration
for development of ICT in other utilities, such as power sector.

The significance of transport telematics for the future is going to grow
even more — as a result of a pressure on higher effectiveness, reduction
of power demands of transport and a more consistent approach of public
sector to security and environmental issues.

And even more: the Czech environment is very competitive, every day
suppliers have to struggle for contracts, which significantly enhances the
quality of products and minimises margins of suppliers. Such competition
results in a consolidated Czech transport telematic industry, which
has a lot to offer and can dare to solicit contracts as a partner or competi-
tor of an equal quality whenever abroad.

B Roman Srp
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STRATEGIE A OBCHOD

Dopravni telematika = ITS v praxi

Dopravni telematika (inteligentni dopravni systémy
a sluzby - ITS) integruje informacni a komunikacni technolo-
gie s dopravnim inZzenyrstvim za podpory ostatnich souvise-

jicich odvétvi tak, aby se pro stavajici dopravni infrastruktu-
ru zajistily moderni systémy fizeni dopravnich a prepravnich
procest, zvysily se pfepravni vykony a efektivita dopravy,
stoupla bezpecnost dopravy a zvysil se komfort prepravy.

Cile

Zakladnim cilem dopravni telematiky je nabizet uzivatelim
dopravy inteligentni sluzby, které je nutno sledovat v nékolika
rovindch:

e sluzby pro cestujici a fidice (uzivatelé) - napfiklad infor-
mace o dopravnich cestach, o dopravnich spojich, dopravni
informace prezentované ridi¢m prostfednictvim informac-
nich systém na délnicich, dopravni informace prezentované
prostrednictvim radia, televize nebo internetu, informace za-
silané fidictim do automobil (dynamicka navigace, konges-
ce), sluzby mobilnich operdtort,

sluzby pro spravce infrastruktury (spravci dopravnich
cest, spravci dopravnich termindll) - sledovani kvality do-
pravnich cest, fizeni ddrzby dopravni infrastruktury, sledo-
vani a fizeni bezpecnosti dopravniho provozu, ekonomika
dopravnich cest,

sluzby pro provozovatele dopravy (dopravci) - volba do-
pravnich cest a nejvyhodnéjsich tras, fizeni obéhu vozidlového
parku, dalkova diagnostika vozidel, dodédvka ndhradnich dil,
sluzby pro vefejnou spravu - napojeni systém@ doprav-
ni telematiky na informacni systémy vefejné spravy (ISVS),
sledovani a vyhodnocovéani prepravy osob a nakladd, feSeni
financovan{ dopravn{ infrastruktury (fond dopravy), néstroje
pro vykon dopravni politiky mést, regiont, statu,

sluZby pro bezpecnostni a zachranny systém (IZS - integro-
vany zachranny systém) - propojeni systémt dopravni telema-
tiky na integrovany zdchranny systém a bezpecnostni systémy
statu, zabezpeceni lep$iho organizovani zasah( pfi likvidaci
havarii, nehod, zvySeni prevence proti vzniku mimoradnych
udalost{ s ekologickymi désledky,

sluzby pro finan¢ni a kontrolni instituce (pojistovny, lea-
singové spolecnosti) - elektronické identifikace vozidel a né-
kladt, sledovan{ a vyhledavani odcizenych vozidel, elektro-
nické platby za poskytnuté ITS sluzby.

Vysledkem koncepéniho propojeni jednotlivych subsystému
dopravni telematiky vznikd informacni néstavba nad dopravou,
kterd umozni implementovat stejné fidici nastroje pro toto sitové
odvétvi, jako je tomu dnes napf. u f{zeni vyrobnich podnikd (sle-
dovani ndkladd, vznik samostatnych ndkladovych stredisek).

Znalost ekonomickych procesd spojenych s dopravou usnadni
vykon statni dopravni politiky a nabidne smysluplnou investic-
n{ strategii v tomto odvétvi. Dopravn{ telematika v tomto pojeti
muze nabidnout jasna, kontrolovatelné a transparentni pravidla
pro vstup privéatnich investor do dopravni infrastruktury (vcet-
né vlastnich prostfedkd dopravni telematiky).

Soucasti

Mezi zékladni komponenty dopravné-telematickych systému
patfi nésledujici:
e elektronické platby
(platby za ITS sluzby, za pouZiti infrastruktury, dopravniho
prostredku),

e management bezpecnostnich a zachrannych opatreni
(management nehod, management z&chrannych a bezpec-
nostnich vozidel, sledovani nebezpecnych naklada),

e management dopravnich procest
(planovéani dopravy, fizenf dopravy, management Gdrzby do-
pravni infrastruktury),

e management vefejné osobni dopravy (integrované dopravni
systémy, statni sprava),

e podpora pfi fizeni dopravnich prostfedkl
(proti-srazkové systémy, nocni vidéni),

e podpora mobility ob¢ant
(pfed-cestovni informace, osobni informacni a navigacni sluzby),

e podpora dohledu nad dodrzovanim pfedpist
(¢innost spravnich ufadd, policie),

e management nakladni dopravy a pfepravy
(management pfepravy néklad®, fizeni ndkladnich doprav-
nich prostfedkda),

e dopravné-pfepravni databaze
(ITS datovy registr, dopravni informacni databaze).

Sdruzeni pro dopravni telematiku CR (SDT)

Z&kladnim poslanim Sdruzenf pro dopravni telematiku CR je
aktivni a koordinovanou ¢innost{ docilit urychleného rozvoje
oboru dopravni telematiky v oblasti pozemnich komunikaci,
Zelezni¢ni, vodni i letecké dopravy v Ceské republice, a tim
vytvéfet technické, ekonomické i ekologické pfinosy Ceské spo-
le¢nosti i svym Clentim. Za timto Gcelem SDT zejména:

e yytvaii informacni platformu v oblasti dopravni telematiky
pro vyménu informaci mezi riznymi typy partnerd a ¢lend,

e systematicky popularizuje svoji ¢innost v tuzemsku i v zahra-
ni¢i a navazuje kontakty s obdobnymi zahrani¢nimi organiza-
cemi,

e spolupracuje s gestory oboru telematika technické komise
CEN278 a ISO204 a prenasi vysledky standardizace do praxe,

e zvySuje védomosti svych ClenG v oblasti harmonizace Ces-
kych norem a norem EU v oblasti telematiky,

e plisobi jako integracni faktor na uzemi republiky ve vSech
druzich dopravy, zéroven pomdaha koordinovat cinnosti
a projekty,

e Clenim SDT poskytuje poradenské a konzultaéni sluzby
v otdzkach spojenych s podnikatelskou ¢innosti v oboru do-
pravni telematiky,

e organizuje vzdélavaci ¢innost a spolupracuje s organy statni
spravy a vefejné samospravy v zajistovani informacniho ser-
visu, profesniho vzdéldvani a forem rekvalifikace a pfi feSeni
problému zaméstnanosti,

e spolupracuje s podnikatelskymi svazy, hospodafskymi komo-
rami a sdruzenimi na zakladé dohod uzavfenych v souladu se
stanovami SDT,

e spolupracuje s organy statni spravy a vefejné samospravy na
tizemi CR pii rozvoji a podpofe vyzkumnych, vyvojovych
a podnikatelskych aktivit svych ¢lent a na realizaci rozvojo-
vych plant dotéenych organd statni spravy a samospravy.

Vice informaci o dopravni telematice a aktivitich SDT nalez-
nete zde: www.sdt.cz .

|
doc. Miroslav Svitek, Roman VofiSek,
prezidium SDT CR
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Transport Telematics = ITS in Practise

Transport Telematics (Intelligent Transport Systems and Ser-

vices - ITS) integrates the information and telecommunication
technologies with transport engineering under the support of

other related branches in order to provide for the existing traf-
fic infrastructure an advanced system of control of traffic and
transport processes (enhancing the transport performance and
traffic efficiency, road safety, comfort of transportation etc.).

Objectives

The main objectives of transport telematics are to offer to traf-

fic users intelligent services, which must be considered at several
levels:

services to travellers and drivers (users) — such as informa-
tion about transport routes, transport lines, traffic information
presented to drivers through information systems on motor-
ways, traffic information presented over radio, TV or Internet,
information provided to drivers by transmission to their cars (dy-
namic navigation, congestions), services of mobile operators.
services for infrastructure administrators (administrators of
transport roads, administrators of transport terminals) — monito-
ring of transport roads quality, management of maintenance of
transport infrastructure, monitoring and control of traffic, eco-
nomy of transport roads.

services for transport operators (carriers) — selection of
transport roads and the most advantageous routes, fleet mana-
gement, remote diagnostics of vehicles, supply of spare parts.
services for public administration — linking the systems of
transport telematics to information systems of public administra-
tion (ISVS), monitoring and assessment of passenger and freight
transport, solution of transport infrastructure finance (transport
fund), instruments for execution of transport policy of cities,
regions, state.

services for security and rescue system (IZS — integrated
rescue system) — interconnection of the systems of transport
telematics with integrated rescue system and security systems
of the state, provision of better organisation of interventions in
liquidation of failures, accidents, enhancement of prevention
from occurrence of incidents with ecological consequences.
services for financial and control institutions (insurance
companies, hire-purchase companies etc.) - electronic identifica-
tion of vehicles and freights, monitoring of and search for stolen
vehicles, electronic payments for provided ITS services.

A result of the conceptual interconnection of particular subsys-

tems of transport telematics is the information superstructure over
transport, enabling to implement the same management tools for
this network sector, like it is today with the management of manu-
facturing enterprises (monitoring of costs, establishment of separa-
te economic units etc.). Knowledge of economic processes related
to transport will enable execution of the state transport policy and
offer a purposeful investment strategy in this branch. This concept
of transport telematics can offer clear, controllable and transparent
rules for entry of private investors in transport infrastructure (in-
cluding the own funds of transport telematics).

Components

The basic components of transport telematic systems include

the following flelds:

Electronic payments
(payment for ITS services, for use of infrastructure, means of
transport)

Management of security and rescue measures

(management of accidents, management of rescue and secu-
rity vehicles, monitoring of dangerous freights)

Management of traffic processes

(traffic planning, traffic management, management of trans-
port infrastructure maintenance)

Management of public passenger transport

(integrated transport systems, state administration)

Support at management of means of transport

(anti-collision systems, night vision)

Support of people’s mobility

(pre-travel information, personal information and navigation
services)

Support of supervision over adherence to regulations
(activity of administrative authorities, police)

Management of freight transport and forwarding agents
(management of transport of freights, management of
trucks)

Transport and traffic data base

(ITS data registry, traffic information data base)

Association for Transport Telematics of CZ (ITS&S

Czech Republic)

Conducting its intensive and coordinated activity, the Asso-

ciation pursues its basic mission to achieve fast development of
the transport telematics in the field of roads, railway, waterway
and air transport in the Czech Republic, providing technical,
economic and ecologic benefits to the Czech society and the
Association members. For the purpose, the ATT especially:

creates an information platform in the field of transport tele-
matics for exchange of information among various types of
partners and members

popularises its activity both nationally and internationally
and establishes contacts with similar foreign organisations
co-operates with the telematics sector sponsors of the techni-
cal commission CEN278 and ISO204 and puts the results of
standardisation into practice

enhances its members” knowledge of harmonisation of Czech
standards and EU standards in the field of telematics

acts as an integrating factor on the territory of the republic in
all modes of transport and helps to coordinate activities and
projects

provides the ITS&S members with advisory and consulting
services in the issues related to business activity in the field
of transport telematics

organises educational activity and cooperates with public ad-
ministration and local authorities in providing information
service, professional education and forms of retraining and in
solving the problem of unemployment

co-operates with unions of entrepreneurs, chambers of com-
merce and associations on the basis of agreements concluded
in accordance with the ITS&S Statute

co-operates with public administration and local authorities
on the territory of the Czech Republic in development and
support of research, development and business activities of
its members and in realisation of development plans of the in-
volved bodies of public administration and local authorities.

More information about transport telematics and about [TS&S

activities is here: www.sdt.cz

|
Doc. Miroslav Svitek, Roman VofiSek,
ITS&S prezidium
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MYTO CZ

kapsch -~

always one step ahead

Elektronicky systém vkanového zpoplatnéni
vybranych komunikaci v Ceské republice

Celonédrodni elektronicky systém vy-
konového zpoplatnéni vybranych ko-
munikaci ,MYTO CZ” zahijil v Ceské
republice komercni provoz dne 1. ledna
2007. Tento systém pro tézkd nakladni
vozidla od maximélni povolené hmot-
nosti 12 tun v soucasné dobé funguje
na vybranych délnicich a silnicich dal-
ni¢niho typu v zemi v délce zhruba 950 km.
V pribéhu deviti mésici od data pod-
pisu smlouvy bylo konsorcium, vedené
spolecnosti Kapsch, schopno jakozto
vybrany dodavatel navrhnout, vyvinout,
vyrobit, vystavét, zapojit a implemento-
vat tento komplexni mytny systém Multi
Lane Free Flow vcetné zfizeni celona-
rodn{ distribucni sité palubnich jednotek
s moznosti pre-pay a post-pay a déle zfi-
dit systém poskytovani mnohojazycnych
sluzeb a podptrnou sit zajistujici tech-
nicky a komeréni provoz systému.

Rozhodnuti vlady Ceské republiky
z kvétna roku 2004 o realizaci elektro-
nického systému vykonového zpoplatné-
ni vybranych komunikaci pro tézka na-
kladni vozidla bylo vydano zejména na
zakladé potfeby rozsifit sit dalnic a sil-
nic dalni¢niho typu. Zpoplatnéni téchto
komunikaci poskytne Ceské republice
potfebné financni zdroje k dobudovéni
stéZejn{ ¢asti této sité. Vlada se rozhod-
la, Ze elektronicky systém vykonové-
ho zpoplatnéni bude platit pro vozidla
s hmotnosti nad 12 tun. Prostfednictvim
mytného systému, zaloZzeného na vyko-
novém zpoplatnéni, uzivatelé pfispivaji

jaly

spravedlivé a pfimo na néklady spoje-
né s vystavbou, modernizaci, udrzbou
a provozem dtlezitych komunikaci.

Spravedlivy systém

V souladu s dopravni strategii Ceské
republiky a v souladu s cili Evropské
unie byly rozhodujicimi prvky vefejné
soutéze klicové zalezitosti interoperabi-
lity a nediskriminace uzivateld komuni-
kaci.

Celondrodn{ systém v Ceské republice
byl zrealizovan pomoci mikrovinné tech-

nologie DSCR, kterd je v souladu s normou
CEN TC278, a proto podporuje pouzivani
palubnich jednotek OBU instalovanych
ve vozidlech — jednotky premid — které
jsou nékladové vyhodné a navrzené tak,
aby jejich pouZivani a instalace byly jed-
noduché. Ustanoveni povinného pouZziva-
ni palubnich jednotek umoZnuje Castym
i pfileZitostnym uzivateldm stejny pfistup
do systému, a timto zamezuje vznik dis-
kriminace jednotlivych Gcastnika.

Inoplatnénd sit b P
(€C2) —— Dénice v provozu od 1.1. 2007
s Rychlostni silnice v provozu od 1.1. 2007

Mautpflichtiges Strassennetz
= Autobahnen im Betrieb ab 1.1. 2007
— Schngllstrassen im Betrieb ab 1.1. 2007

Tollable road network
- Highways starting 1.1. 2007
= Motorways starting 1.1. 2007

Mytny poplatek, ktery je stanoven
p{slu§nym nafizenim vlady Ceské re-
publiky, je zaloZen na ujeté vzdalenosti
a zéroven zavisi na poctu deklarovanych
naprav a ti{dy emisi pfisluSného vozidla.

Pro zajistén{ spravného natictovani po-
platku je nutné ovérit deklarovanou ti{du
vozidla (pocet nédprav vozidla). Jakékoli
odchylky mus{ byt fddné zaregistrovany
a je nutné vyinkasovat od uZivatele ko-
munikace pokutu zaloZenou na bezpec-
nych, ze zdkona pfipustnych dikazech.
Z tohoto dtvodu je kontrola klicovou
casti tohoto systému a jejim cilem je pte-
dejit systematickym podvodim.

Reseni od leadera v know how

V bfeznu roku 2006 spole¢nost Kapsch
oficidlné ziskala smlouvu na vybudovéani
Ceského mytného systému, po vefejné
soutézi a zdlouhavém a intenzivnim pro-
cesu vybéru dodavatele. Pro spolecnost je
tento projekt v Ceské republice vyznam-
nym milnfkem v jeji historii ispésné re-
alizovanych rozséhlych projektt. Kapsch
je svétovym leaderem v systémech Multi
Lane Free Flow a mezi jeji nejddlezitéjsi
reference patfi Systém vykonového zpo-
platnéni komunikaci v Rakousku, v Aus-
trélii v Melbourne — projekt CityLink,
Western Sydney Orbital, silni¢ni okruh
v Santiago de Chile zahrnujici Costane-
ra Norte, Vespuccio Norte a Autopista
Central, podil na systému zpoplatnéni
a kontroly tézkych vozidel ve Svycarsku
a mnoho dalSich.

Prehled systému

Cesky systém vykonového zpoplatnéni
je otevieny systém nakonfigurovany pro
viceproudovou dopravu, ktery umoznu-
je realizaci zpoplatnéni{ vozidel za jizdy
a poskytuje podminky pro ni¢im neruse-
nou jizdu. Tento systém Multi Lane Free
Flow je charakteristicky mikrovinnymi
anténami namontovanymi na brandch,
které jsou umistény nad jizdnimi pruhy
délnice a které komunikuji s palubnimi
jednotkami OBU, instalovanymi na cel-
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nich sklech projizdéjicich nékladnich
vozidel. Zména jizdniho pruhu pfi pré-
jezdu branami neovliviiuje provedeni
mytné transakce. Proces zpoplatnéni je
plné automaticky a zéroven nevyzaduje
Zadny zdsah ze strany fidice.

Rozsah dodavky

Rozsah dodévky na kli¢ Elektronického
systému vykonového zpoplatnéni reali-
zované spolecnosti Kapsch zahrnuje kon-
cept a projekt systému, veSkeré stavebni
a konstrukéni prace, zajisténi stavenisté
a zahdjeni praci, planovani, kompletni
instalaci infrastruktury vcetné rozhoduji-
cich komponent komunikace, datovych
sitt LAN/WAN, rozvoj, vyrobu a dodavku
zatizen{ DSRC pro instalaci podél komuni-
kacf a zafizen{ pro vozidla, dodavku vSech
softwarovych aplikaci pro zafizeni podél
komunikaci, zabezpeleni dat, zafizeni
prodejnich mist, cely kontrolni systém
s nepfenosnymi a mobilnimi zafizenimi
— vCetné vybaveni 25 kontrolnich vozidel
a 15 domovskych zdkladen, LPR/OCR,
kontrolniho centrélniho systému, cent-
ralnfho dctovaciho systému a systému fi-
zen{ zékaznickych sluzeb a vztaht. Dale
pak spolecnost Kapsch zfidila celond-
rodn{ registracni sit na 200 distribu¢nich
mist a 15 kontaktnich mist pro uZivatele
systému pro vydej a manipulaci s palubni
jednotkou premid.

Systém umoznuje nékolik platebnich me-
tod od pfedplaceni mytnych tGsekl (pre—pay)
pfes platbu prostfednictvim vydavatel
tankovacich karet aZ po platbu naslednou
(post—pay) z Gctu ¢i fakturou. Doprovodna
dokumentace pro uZivatele je k dispozici az
ve 27 jazycich a déle je k dispozici zakaz-
nicka telefonickd podpora 7 dni v tydn,
24 hodin denné.

U tohoto projektu spolecnost Kapsch také
plni roli dodavatele sluZeb provozovateli celé-
ho systému — Reditelstvi silnic a délnic. Spo-
leCnost, které byla pro tento dileZity kol za-
loZena, se nazyva Kapsch Telematic Services
spol. s r.0. Hlavn{ ¢asti tohoto servisniho pl-
néni je provoz systému financovan{ a dctova-
ni, jakoZ i systém fizeni vztaht se zékazniky.
Implementace projektu v Ceské republice je
ovlivnéna existenci mnoha mistnich dodava-
tel. Pfiblizné 60 % projektu bylo realizova-
no s pomoci ¢eskych firem. Tento piistup je

velmi dfileZity a poskytuje podporu projektu,
kterd je zajiSténa skuteCnosti, Ze velkd Cést
pfidané hodnoty z{istava v zemi.

Spravna investice

Vzhledem k tomu, Ze Evropa sméfuje
k evropskému elektronickému systému myt-
nych sluZeb, je technologie DSRC povaZzo-
vana za dosaZitelny prostfedek, ktery zajisti
interoperabilitu v Evropé a umozni vydlazdit

Vyuziti technologie DSRC jako pétefe
Elektronického systému vykonového zpo-
platnéni vybranych komunikaci v Ceské
republice zajisti spolehlivé, vyspélé a osvéd-
Cené feseni, s vysokou presnosti a dostupnos-
ti, s rychlou a solidn{ ndvratnosti investice,
vloZené do vybudovani a spustén{ systému.
Pouzitd technologie je flexibiln{ a je schopna
pizplisobit se zvysujicimu poctu uZivatel
komunikaci v budoucnu.

|

cestu pro zpoplatnéni uzivatelti komunikaci
v budoucnosti.

Karel Feix,
Kapsch Telematic Services

MYTO CZ v cislech

Zakladni udaje

e Délka zpoplatnénych komunikaci po spusténi I. etapy do provozu: od 1. 1. 2007 cca
950 km délnic a rychlostnich silnic

e Mytné plati ndkladni automobily a autobusy s hmotnostni od 12 tun

e Kategorie vozidel pro mytné sazby: dle poctu nadprav vozidla (2, 3, 4 nebo vice
naprav) a emisnich tfid (do EURO II, EURO III a vyse)

e Povinnd palubni jednotka - snadno pristupna na vSech 215 distribuc¢nich a kontakt-
nich mistech

e Architektura otevieného systému s plynulou préjezdnosti vsemi pruhy bez zastave-
ni v plném provozu (Multi Lane Free Flow)

Finance

e Za necelych 71 dni provozu elektronické mytné vydélalo 1 miliardu korun
(12. bfezna 2007 ve 14 hodin).

e Ocekavany vybér mytného pro 1. rok provozu (2007) dle Statniho fondu dopravni
infrastruktury ve vysi cca. 5 miliard K¢.

e Uspésnost vybéru mytného podle nezavislého auditora LogicaCMG za leden a tnor
2007 je 98,5 %.

e Vratné kauce na palubni jednotku ve vysi 1.550,- K¢

e Primeérny mytny tarif je 4,05 K¢ / 1 km

e Nejvice prevazuji mezi uzivateli ti, ktefi si vybrali pro placen{ formu platby pfedem,
coZ znamend, Ze si palubni jednotku nabiji vétSinou na distribu¢nim misté na kon-
krétni ¢astku.

e U platby nasledné je nejvice oblibena platba prostfednictvim tankovacich karet.

Uzivatelé

e Nejvice mytnych transakci vykonaji v mytném systému Ceské kamiony, na které
pfipadd pfes 65 % ze vSech zauctovanych mytnych transakei.

e Dalsi v poradi jsou slovensti fidici, nasledovéani polskymi, madarskymi a némeckymi
vozidly.

e 7ebfi¢ek mytnych transakei uzavirajl vozidla z Azerbdjdzénu, Libye a Arméni

e 7Jebficek ovliviiuje zejména vzdélenost, kterou musi z geografického hlediska cizi
kamiony po ¢eském tzem{ urazit. Ridi¢i ze Slovenska a Madarska projizdi republi-
kou v nejdel$im sméru, tedy po D2, D1 a D5, ptipadné D8.

Komunikace

e Nejpouzivanéjsi zpoplatnénou komunikaci je D1, na kterou pfipadd témét 35 % ze
vSech zatuctovanych mytnych transakci.

e Dalsi v potfadi jsou D5, D8, D2 a D11 a z rychlostnich komunikaci R35 a R46.

e 7Jebficek uzavirajl R56 a D3.

Penetrace

e V soucasnosti vydéno vice nez 165.000 palubnich jednotek.

e Mira penetrace palubnich jednotek se blizi 100 %.

e Tydné pfibyva do systému priblizné 4 az 5 tisic novych platcd mytného.

e Stéle vice se zvétSuje rozdil mezi domécimi a zahrani¢nimi dopravci — jesté po star-
tu mytného systému byly tyto poméry vyrovnané, dnes drzi ceské palubni jednotky
ze 60 % zahranicni uZivatelé silnicn{ sité.

e Nejvice dopravci si obstarava palubni jednotku na distribuc¢nich mistech, pak pro-
strednictvim vydavateld tankovacich karet a nejméné na kontaktnich mistech.
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MYTO CZ

kapsch -~

always one step ahead

Electronic system of collection of pay-per mile
fee for use of selected roads in the Czech Republic

The nationwide electronic system of col-
lection of pay-per mile fee for use of selec-
ted roads “MYTO CZ” was put into com-
mercial operation in the Czech Republic on
1 January 2007. This system applied to
heavy freight vehicles from maximum
permissible weight 12 tons works at
the moment on selected motorways and
highways in the republic in the length of
approximately 950 km. During nine month
after the date of the contract execution,
the consortium led by the company Kapsch
managed, as a selected supplier, to design,
develop, manufacture, erect, connect and
implement this comprehensive toll colle-
ction system called Multi Lane Free Flow,
including establishment of a nationwide
distribution network of on-board units with
pre-pay and post-pay options, and, further-
more, to establish a system of provision of
multilingual services and an auxiliary ne-
twork, providing technical and commercial
operation of the system.

The decision of the government of the
Czech Republic of May 2004 to perform
the electronic system of collection of pay-per
mile fee for use of selected roads by heavy
freight vehicles was adopted especially on
the basis of the need to extend the network
of motorways and highways. Collection of
fees for use of such roads is supposed to
provide the Czech Republic with necessary
financial funds for completion of a crucial
part of this network. The government has
decided that the electronic system of the
fee collection shall be applied to vehicles of

jaly

weight over 12 tons. The toll collection sys-
tem based on pay-per mile principle guaran-
tees that users contribute to the coverage of
costs related to construction, maintenance
and operation of important roads fairly and
directly.

Fair system

In connection with transport strategy
of the Czech Republic and in compliance
with the objectives of the European Union,
the deciding elements of the public tender
were the key matters of interoperability

and non-discrimination of road users.

The nationwide system in the Czech
Republic has been performed using the
microwave technology DSCR, which is in
compliance with the standard CEN TC278,
so it supports the use of on-board units in-
stalled in vehicles — the units called “pre-
mid” — which are cost-effective and desi-
gned in a way enabling their simple use
and installation. Compulsory use of the
on-board units enables to frequent and oc-

Inoplatnéng sit b —_—
(C2) —— Déice v provazu od 1.1. 2007
e Rychlostni silnice v provozu od 1.1. 2007

Mautpflichtiges Strassennetz
= Autobahnen im Betrieb ab 1.1. 2007
e Schnellstrassen im Betrieb sb 1.1, 2007

Tollable road network
w—  Highways starting 1.1. 2007
= Motorways starting 1.1. 2007

casional users equal access to the system,
preventing from discrimination of indivi-
dual participants.

The toll fee determined by a regulation
adopted by the government of the Czech
Republic is based on the mileage and, at
the same time, depends on the number of
declared axles and emission class of the
particular vehicle.

In order to ensure the correct assess-
ment of the fee, it is necessary to verify the
declared class of the vehicle (number of
axles of the vehicle). Any deviations must
be properly registered and it is necessary
to collect from the road user a fine based
on safe evidence admissible by operation
of law. For this reason, the control is a key
part of this system, preventing from syste-
matic frauds.

Solution from the know-how leader

In March 2006, the company Kapsch
officially was awarded the contract of
Czech toll system construction, after the
public tender and a lengthy and intensive
process of supplier selection. For the com-
pany, this project in the Czech Republic
is a significant milestone in its history of
large projects, successfully realised. Kapsch
is a global leader in the systems of Multi
Lane Free Flow and its high-profile refe-
rences include the system of collection of
pay-per mile fee for use of roads in Aus-
tria, in Australia in Melbourne — the pro-
ject CityLink, Western Sydney Orbital,
the ring road in Santiago de Chile inclu-
ding Costanera Norte, Vespuccio Norte
and Autopista Central, participation in
the system of fee collection and control of
heavy vehicles in Switzerland and many
other.

System overview

The Czech System of collection of pay-per
mile fee is an open-end system configured
for multilane traffic, enabling application
of toll collection to vehicles in motion and
provides conditions for smooth undisturbed
ride. This system of Multi Lane Free Flow
is characteristic with microwave antennas
fixed on gates, which are assembled over mo-
torway lanes and communicate with OBUs
installed on windshields of the passing heavy
vehicles. If a vehicle changes lanes when pas-
sing through the gates, the toll transaction is
thereby unaffected. The process of toll colle-
ction is fully automatic and does not require
any intervention from the part of the driver.
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Scope of delivery

The scope of turn-key delivery of the
electronic system of collection of pay-per
mile toll performed by the company Kap-
sch includes the concept and project of
the solution, complete construction and
assembly, provision of the building site
and launch of the work, planning, com-
plete installation of the infrastructure in-
cluding the crucial components of com-
munication, data networks LAN/WAN,
development, manufacturing and delive-
ry of the DSRC devices for installation
alongside roads and the devices for ve-
hicles, delivery of all software applicati-
ons for the devices alongside roads, secu-
rity of data, equipment of points of sale,
all the control system with stationary and
mobile devices — including the equipment
of 25 control vehicles and 15 home bases,
LPR/OCR, control central system, cen-
tral billing system and the management
system of customer service and public
relations. Then the company Kapsch
established a nationwide registration
network for 200 distribution points and
15 contact points for users of the system
for dispensing and handling the on-board
unit premid.

The system enables several payment
methods - prepayment of toll sections
(pre-pay), payment through tank cards
issuers and subsequent payment from

an account or upon invoice (post-pay).
Accompanying documentation for users
is available in up to 27 languages and
there is also a telephone hotline available
7 days a week on a round the clock basis.
In this project, the company Kapsch
also performs the function of a service
supplier to the operator of the whole
system — Reditelstvi silnic a dalnic. The
company founded for this important task
is named Kapsch Telematic Services spol.
s r.0. The main part of this service is the
operation of the financing and billing sys-
tem, as well as the system of management
of public relations. The implementation
of the project in the Czech Republic is in-
fluenced by existence of many local sup-
pliers. Approximately 60 % of the project
has involved Czech firms. This approach
is very important, as a large part of the
value added remains in the republic.

Correct investment

Owing to the fact that Europe goes in
the direction to the European electronic
system of toll services, the DSRC techno-
logy is regarded as an achievable means
ensuring interoperability in Europe and
enabling to pave the way to collection of
toll from road users in the future.

The application of the DSRC technolo-
gy as a backbone of the electronic system
of collection of a pay-per mile fee for use
of selected roads in the Czech Repub-

lic will ensure a reliable, advanced and
well-proven solution, with a high accura-
cy and affordability, with a fast and solid
return on the investment put in the con-
struction and launch of the system. The
applied technology is flexible and capa-
ble of accommodation to the growing
number of road users in the future.

|
Karel Feix,
Kapsch Telematic Services

MYTO CZ in figures

Basic data

e The length of toll roads after putting the first stage into operation: from 1. 1. 2007
about 950 km of motorways and expressways the toll is paid by freight vehicles and
buses with the weight from 12 tons up the vehicle category for toll rates: according
to the number of vehicle axles (2, 3, 4 or more axles) and emission classes (to
EURO II, EURO IIT and above) compulsory on-board unit — easily available in all
215 distribution and contact points architecture of an open-end system with smooth
passage through all lanes without stopping in full traffic (Multi Lane Free Flow)

Finance

e For less than 71 days of operation, the electronic toll earned 1 billion crowns
(12 March 2007 at 2:00 p.m.).

e The toll collection revenues for the first year of operation (2007) according to the
State Fund of Transport Infrastructure are expected to amount to about 5 billion
CZK.

e The rate of success of toll collection according to independent auditor LogicaCMG
for January and February 2007 is 98,5 %.

e Returnable bond for an on-board unit amounts to 1,550.- CZK

e Averaged toll tariff is 4.05 CZK / 1 km

e The prevailing part of the users are those that have chosen the pre-pay form of pay-
ment, which means that they charge the OBU with a particular credit, mostly in a
distribution point.

e As for the post-pay, the most popular method is the payment using tank cards.

Users

e Most of toll transactions are performed in the toll collection system by Czech trucks,
accounting for more than 65 % of all billed toll transactions.

e Next ranking are Slovak drivers, followed by Polish, Hungarian and German vehicles.

e The rank of toll transactions is closed by vehicles from Azerbaijan, Libya and Arme-
nia.

e The rank is influenced especially by the distance driven by foreign trucks on the
Czech territory. Drivers from Slovakia and Hungary transit the republic in the lon-
gest direction, i.e. over D2, D1 and D5, or D8.

Roads

e The most frequent toll road is D1, accounting for nearly 35 % of all billed toll trans-
actions.

e Next ranking are D5, D8, D2 and D11 and, as for expressways, R35 and R46.

e The rank is closed by R56 and D3.

Penetration

e At the moment there are more than 165,000 OBUs issued so far.

e The rate of penetration of OBUs is nearly 100 %.

e Every week, the system is added with about 4 - 5 thousand new toll-payers.

e The gap between domestic and foreign carries is opening more and more — when
the toll system was launched, the proportions were equal, today the proportion of
OBUs used by foreign users of road network is 60 %

e Most carriers procure their OBU in distribution points, then through tank card
issuersand the least number of them get them in contact points.
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Komunikacni technologie

a aliance ZigBee

Cilem aktivit ZigBee Aliance bylo nabid-
nout odpovidajici bezdratové komunikac-
ni prostredi pro hierarchickou sitovou ko-
munikaci, napr. v konfiguraci komunikace

mezi fidici jednotkou, pripadné soustavou
distribuovanych fidicich jednotek a mezi
jednotlivymi senzory, tj. detektory a vy-
konnymi prvky, tj. aktory.

ZigBee Aliance soustfedila svou pozor-
nost pfedevsim na vytvofeni mnoziny
standardizovanych vrstvovych feseni, kte-
ré pracuji v otevienych pasmech 2,4GHz
a sub-GHz (868 — 928MHz). Sub-GHz
pasma jsou vymezena na jednotlivych kon-
tinentech odli$nym zplisobem. Evropa po-
skytuje pasmo 868 MHz, zatimco Severni
Amerika a Australie pasmo 915MHz — tj.
stejné jako pasma uzivand pro RFID, cozZ
jisté neni shoda zcela ndhodna.

ZigBee Aliance se rozhodla poskytnout
standardizované komunikacn{ bezdratové
piistupové feSeni specifickych vlastnosti
privéatni zékaznické sféry az po primyslové
aplikace. Dilezitymi kriterii v koncipovani
standardu byly s ohledem na podporu sité
,vzdalenych“ detektord predevsim nizka
spotfeba, moznost dynamického vytvéareni
sitf jednotlivych aktivnich prvkd (na rozdil
napt. od Bluetooth anebo vychozich verzi
WiFi) a samozfejmé piiznivy pomér cena/
vykon, ktery bylo moZno dosdéhnout mimo
jiné 1 hierarchickym odstupfiovanim systé-
movych parametrd jednotlivjch kategorii
komunikacniho uzli anebo koncovych

zafizeni. Dosahované parametry tohoto
feSeni umoznuji vyznamnému procentu
aplikac{ ZigBee najit své ddstojné uplat-
néni i ve velmi naroc¢nych profesionalnich
bezdratovych aplikacich jako jsou napf.
bezpecnostni systémy, komunikacni fe-
Seni v mediciné, monitorovani Zivotniho
prostfedi, energetice a pod. Byl identifiko-
van i velky potencidl u dopravné-telema-
tickych systém.

ZigBee architektura je zobrazena na obr. 1.
Funkéni kompozice PHY a MAC vrstev je
konzistentni s fadou standard@ IEEE Std.
802 a tyto vrstvy jsou feSeny aplikaci stan-
dardu IEEE 802.15.4. NTW a APL vrstvy
jsou definovény ZigBee Alianci.

Fyzicka vrstva PHY je koncipovana s da-
razem na nizkou spotfebu, nizkou pori-
zovaci cenu findlniho vyrobku stejné jako
i instalacni, provozni a idrzbové naklady.
Analogové ¢éast je relativné jednoduchd
diky vyuziti piimé sekvence s vysokou to-
leranci k relativné levnym feSenim s niz-
kou energetickou spotfebou.

MAC ( Media Access Control) sub-vrst-
vaje navrZena s cilem jednoduché aplikace
v relativné rozsahlé topologii - MAC sub-
-vrstva je navrZena s cilem spolupracovat
s vysokym poctem sifovych prvkd. S ci-
lem zjednoduSeni systémové komunikace
koncept MAC vychézi, na rozdil napf. od
Bluetooth, z pouziti jen dvou mozZnych
modda, tj. aktivni a Gsporny (sleep) rezim
bez pozadavku na aplikacni jednotku, aby
pribézné rozhodovala o volbé riiznych
stupnd redukovaného komunikacniho
rezimu, jak je to pravé obvyklé u jinych
systémda.

APL (Application Layer)

SSP (Security
Service

N NWK (NetWorK layer) - Sitova vrstva

provider) —

bezpecnostni
nastroje

“MAC (Medium Access Control) - link. vrstva - IEEE 802.15.4

PHY (PHYsical layer) - fyzicka vrstva — IEEE 802.15.4

Obr. 1. Architektura ZigBee

ZigBee sitova vrstva NTW nabizi moz-
nost dynamického ,prostorového“ rdstu
topologie sité bez potfeby pi{davnych
vykonnych vysilac¢. Pfitom je i pfi re-
lativné rozlehlych a komplexnich sitich
(pfedpoklddany dosah bod — bod (P2P) je
nejméné 50m) volitelné dosazitelna i rela-
tivné nizkd hodnota zpozdéni. Sitova vrst-
va ma implementovany tabulkovy nastroj
dynamického smérovéani, ktery efektivné
pfizpasobuje sit zméndm podminek, které
vznikaji prfipojenim/odpojenim jednotli-
vych uzll anebo siti.

ZigBee aplikacni vrstva APL mé dvé vy-
znamné pod-vrstvy. Jsou to APS a ZDO.
APS obsahuje a spravuje tabulky, které
zajistuji schopnost propojeni dvou zafize-
ni (bod-bod) a jejich vzajemné predavani
pozadavkl a zprav. ZDO identifikuje tlo-
hu uzld v siti (tj. sitovy koordinator, smé-
rovac (router), koncové zafizeni), provadi
iniciace propojeni a fidi reakce na propo-
jovaci pozadavky a sestaveni bezpecného
propojeni mezi zafizenimi na siti a mezi
sitémi.

Vlastnosti

Zé&kladni vlastnosti feSen{ ZigBee vy-
chézely z téchto nosnych cil:

e nizkd spotfeba jednotlivych uzll sité
— predpokladem je mozZnost bateriové-
ho napéjeni s pfiméfenou Zivotnosti (tj.
min. % roku a vice),

e dosah minimalné 50m — typicky podle
prostfedi 50 — 500m,

® néstroje spolehlivého pfenosu signalu
— aplikovan ,hand-shaked“ protokol,

e fizeni kvality (QoS) vyuzitim vybranych
casovych oken pro poskytovani sluzby
s garantovanou kvalitou (max. hodno-
ta zpozdéni), ostatni provoz v rezimu
slotted (,synchronizovany“) CSMA CA
(Carrier Sense Multiple Access Collisi-
on Avoidance),

e velky pocet prvkl v siti — 64 bitova
adresa nabizi azZ 264 adresovatelnych
zafizeni v max. 216 sitich,

¢ jednoduchy instrukéni soubor — oproti
Bluetooth reprezentuje soubor efektiv-
né koncipovanych fidicich k6dl ZigBee
jen asi 25% rozsahu povell Bluetooth,

e minimalni pocet rezimd uzld - aktivni
a Usporny (sleep) bez nutnosti aplikace
fesit vybér z vice rezim,

e vyhodny pomér cena/vykon — tj. nizka
pofizovaci cena, instalacni a provozni
naklady a néklady na udrzbu v¢. jedno-
duché a levna redundance,

e jen dva typy uzld sité - FFD (Full
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Function Device) a RFD (Reduced
FD) - kromé standardnich ,plnohod-
notnych“ zafizeni FFD sif akceptuje
i RFD s limitovanymi funkcionalitami
a omezenou kapacitou pameéti a

* globdlni implementovatelnost - mozna
v pasmu 2,4GHz. V sub-GHz oblasti
se nabizi v Evropé pdsmo 868MHz,
zatimco v Severni Americe a Australii
je k dispozici pdsmo 915MHz.

Rezimy komunikace v ramci sité je
mozno strukturovat do tii kategorii:

e periodicky pfeddvand data — napf. vy-
stupy jednotlivych senzord, které své
vystupy predavaji v definované perio-
dé s tim, Ze mimo tuto periodu je ¢idlo
v klidovém (sleep) médu s minimalni
spotfebou a je aktivovdno pouze pro
vlastni méfeni,

* jen pifleZitostné prenasSené data spous-

ténd bud aplikaci jako napf. zména

stavu sledované scény anebo fidici jed-
notkou prostfednictvim signélniho (be-
acon) ramce. Pokud se data prendSeji

v rezimu vlastn{ aktivace, pak je mozné

jednotku i od sité odpojit a zapojovat ji

jen po dobu vlastn{ komunikace opét
samoziejmé s cilem minimalizace spo-

treby a

data s pozadovanou kvalitou sluzby

- QoS (Quality of Service) reprezento-

vané zejména zaruCenou maximalni

hodnotou zpozdéni na siti, kterda je
zajisténa dynamickym alokovanim ca-
sového okna - GTS (Guaranteed Time

Slot). Kazdé zafizen{ mé stejnou moz-

nost alokace ¢asového intervalu defino-

vané délky pro pfenos svych dat dediko-
vanou kapacitou sité.

Standard akceptuje na siti nejen plné
vybavené uzly FFD (Full Function Devi-
ce), ale i uzly s korektné redukovanou
funkcionalitou RFD (Reduced FD). FFD
uzly maji vybaveni pro ¢innost v libovol-
né sifové topologii. FDD mohou byt dale
popsanymi sitovymi koordinatory na L3,
a proto jsou vybaveny pro komunikaci
s libovolnym jinym prvkem sité. RFD uzly
maji redukovanou funkcionalitu. Jsou
realizované na méné vykonnych proce-
sorech, maji omezenou kapacitu FLA-
SH/RAM/ROM paméti a jsou vybaveny
redukovanym programovym vybavenim
s funkénimi limity. RFD uzly jsou pouZi-
telné vyhradné v topologii ,hvézda“ a ne-
mohou zastdvat fidici ani smérovaci funk-
ce na L3. RFD jsou pfizplisobeny pouze
pro komunikaci s FFD, tj. neni moZné pii-
mé komunikace RFD s jinym RFD. Pfi{pad-
nou potfebu takové komunikace 1ze usku-
teCnit jen v usporadéni ,hvézda“, kde je
v centru implementovdn FFD. VysSe uve-
dend omezen{ RFD jsou ale vyvaZena je-
jich velmi nizkou energetickou spottebou,
pfiznivymi pofizovacimi a provoznimi
néklady a relativné jednoduchou imple-

Frame Beacons

Obr. 2 - Struktura super-ramce

mentaci. Kazdé4 ZigBee sit musi proto byt
vybavena minimalné jednim uzlem typu
FFD. VSechna ostatn{ (koncovd) zafizeni,
s evidentnim dopadem na topologii sité
danou vlastnostmi RFD, mohou byt levna
koncova zafizen{ typu RFD pravé charak-
teristicka nizkou cenou a spotrebou a jed-
noduchou sifovou implementaci.

Adresni prostor je u usporadani ,hvéz-
da“ slozen jako ,sif + uzel“ a pro komu-
nikaci bod-bod je adresa v podobé ,zdroj
+ adresat“ s dopadem na délku vysledné
adresy.

Super-ramcova architektura

Format super-rdmce, ktery je definova-
ny sifovym koordinatorem, sestdva vzdy
z Sestnécti Casovych Usekd stejné délky
a je ohraniCeny signélnimi (beacon) ram-
ci. Signélni rdmce slouZi k synchronizaci
pripojenych zafizeni, k identifikaci pfi-
sluSného smérovace a k popisu struktury
super-ramce. Kazdé zafizeni, které hodla
komunikovat s vyuZitim super-ramce, tj.
béhem casového dseku CAP (Contention
Access Period) se déli o pfenosovou ka-
pacitu s ostatnimi zafizenimi s vyuZitim
kolizni synchronizované (slotted) metody
CSMA/CA. Tento multiplexn{ protokol
je zndmy napf. u nespinaného Ethernetu
dle standard? fady IEEE Std. 802.3 anebo
WiFi dle standardd fady IEEE Std. 802.11.
V ZigBee implementacich je ale protokol
provozovan v zminéném efektivnéjsim
synchronnim (slotted) reZimu.

Pro sluzby s garantovanou kvalitou QoS
sitovy koordindtor vydéluje ¢ast kapacity
super-ramce pro garantovanéa ¢asova okna
GTS (Guaranteed Time Slot). VSechny
GTS v rdmci jednoho super-rdmce tvor{
oblast GFP (Contention Free Period), kte-
ré je umfisténa vZdy na konci super-ramce.
Koordinator smi alokovat nejvice 7 GTS
s tim, Ze individudlni GTS muZe pfedsta-
vovat i vice nezZ jedno standardni casové
okno.

K t{zen{ provozu na siti slouzi skupina
poveld MAC sub-vrstvy pro fizen{ vlast-

nich datovych sluzeb (MAC Data Servi-
ces), stejné jako i pro fizenf sité (MAC
Management Services).

Bezpecnostni nastroje

Bezpecnostn{ néstroje v ramci sité ne-
zarucuji jen ochranu vlastnich dat v da-
tovych radmcich, ale piislusné néstroje
jsou aplikovany i k zajisténi MAC fidi-
cich, signélnich a potvrzovacich ramct.
MAC vrstva pouzivé jako zaklad kddova-
ci algoritmus AES (Advanced Encryption
Standard) stejné jako i fadu dal$ich bez-
pe¢nostnich nastrojd tohoto standardu.
Tyto néstroje umozni zajistit stanovenou
hladinu dvérnosti a integrity dat a au-
torizaci zdroje MAC ramct. MAC vrstva
ale neffd{ vlastni bezpecnostni procesy.
Rizeni procestl je svéfeno sitové vrstvé
NWK (NetWorK layer), kterd nastavuje
klice zabezpeceni. Pokud MAC vrstva
vysilda rdmec se zabezpeCenim, tato zis-
ké& kli¢ z NWK vrstvy a rdmec nasledné
procesuje nastroji vybranymi prévé podle
ziskaného klice. Klice stanovuji pouziti
jednotlivych bezpecnostnich néstroji na
MAC sub-vrstvé s tim, ze v MAC hlavic-
ce se prendsi informace, kterd identifi-
kuje, zda je bezpecnostni mechanismus
aplikovan. Data jsou dle stupné zabezpe-
Ceni alternativné zakédovéana a doplnéna
podle zvolené trovné zabezpeceni dalsi-
mi bezpecnostnimi ndstroji, které gene-
ruji pfislusnd dopliikova data a pfipadné
i dalsimi rdmci, ¢imZ se méni mj. i ram-
cové Cislovaci sekvence. Takto dochézi
ke kombinaci jednotlivych néstrojl a tim
vyznamnému zvySen{ urovné celkového
zabezpeceni.

V pfipadé komunikace bod - bod
(P2P) s prichodem vice uzly je nutno
samoziejmé fidit bezpecnostni procesy
ze sitové vrstvy NWK, z které se zajis-
ti pfislusny bezpecnostni proces celého
sifového spojeni realizovaného na MAC
vrstve.

doc. Miroslav Svitek, doc. Tomas Zelinka,
CVUT v Praze - Fakulta dopravni
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INTRODUCTION

Communication Technology
& Alliance ZigBee

The goal of the ZigBee Alliance activities
was to offer the adequate wireless com-
munication environment for hierarchic
network communication, e.g. in configu-

ration of the communication between the
control unit or a set of distributed control
units and particular sensors, i.e. detectors
and performance elements, i.e. actors.

ZigBee Alliance concentrated its attention
first of all on creation of a complex of standar-
dised layer solutions operating in open bands
of 2.4GHz and sub-GHz (868 — 928MHz).
The sub-GHz bands are set out on each
continent differently. Europe provides the
band 868MHz, whereas North America and
Australia the band 915MHz — i.e. like the
bands used for RFID, which is surely no
coincidence.

ZigBee Alliance decided to provide a stan-
dardised communication wireless access so-
lution of specific features for the widest possi-
ble range of users, i.e. from private customer
sphere to industrial applications. Important
criteria of the standard design included, with
respect to the support of the network of “re-
mote“ detectors, mainly a low consumption,
a possibility of dynamic creation of networks
of particular active elements (contrary to e.g.
Bluetooth or basic versions of WiFi) and, of
course, a favourable relation price/perfor-
mance, which could be achieved a.o. also by
hierarchic gradation of system parameters of
particular categories of communication no-
des or end devices. The achieved parameters
of this solution enable a significant percenta-

ge of ZigBee applications to find a respectable
use also in highly demanding professional
wireless applications, such as security sys-
tems, communication solutions in medicine,
monitoring of environment, power sector
etc. A large potential was identified also for
transport telematic systems.

The ZigBee architecture is shown in Fig, 1.
Functional composition of PHY and MAC
layers is consistent with many standards of
IEEE Std. 802 and such layers are solved by
application of the IEEE 802.15.4 standard.
NTW and APL layers are defined by ZigBee
Alliance.

Physical layer PHY is designed with em-
phasize on low consumption, low purchase
price of the final product as well as installati-
on, operational and maintenance costs. The
analogue part is relatively simple, thanks to
use of direct sequence with high toleration
to relatively cheap solutions with low power
consumption.

MAC ( Media Access Control) sub-layer is
designed with the aim of simple application
in a relatively extensive topology - MAC sub-
-layer is designed with the aim of cooperation
with a high number of network elements. In
order to simplify the system communication,
the MAC concept is based, contrary to e.g.
Bluetooth, on use of only two possible mo-
des, i.e. the active mode and the sleep mode,
without demand for an application unit, to
decide continuously on selection of various
degrees of the reduced communication regi-
men, as usual with other systems.

ZigBee network layer NTW offers a possi-
bility of dynamic “spatial“ growth of the ne-
twork topology without any needs for additi-

APL (Application Layer)

SSP (Security
Service

NWK (NetWorK layer) - Sitova vrstva

provider) —

bezpecénostni
nastroje

“IMAC (Medium Access Control) - link. vrstva - IEEE 802.15.4

PHY (PHYsical layer) - fyzicka vrstva — IEEE 802.15.4

Fig. 1. ZigBee Architecture
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onal performance transmitters. At the same
time, even with relatively extensive and com-
prehensive networks (the expected point-to-
-point range (P2P) is at least 50m) a relatively
low value of delay is optionally achievable.
The network layer has an implemented table
tool of dynamic routing, which effectively
accommodates the network to a change in
the conditions varying by switching on/off
particular nodes or networks.

ZigBee application layer APL has two sig-
nificant sub-layers. These are APS and ZDO.
APS contains and administers the tables that
provide the capacity to interconnect two de-
vices (point-point) and their mutual exchan-
ge of demands and messages. ZDO identifies
the task of nodes in the network (i.e. the
network coordinator, router, end device),
performs initialisation of interconnection and
controls the responses to interconnection
demands and establishment of safe intercon-
nection between the devices on the network
and between networks.

Properties

The basic properties of the ZigBee solution
were based on the following fundamental
goals:

e low consumption of particular nodes of the

network — preconditioned by the possibili-

ty of battery power supply with adequate
length of useful life (i.e. at least ' year),
range at least 50m — typically according to
the environment 50 — 500m,

tools of reliable transmission of the signal

— applied the “hand-shaked“ protocol,

quality control (QoS) using the selected

time slots for provision of the service with
guaranteed quality (max. value of delay),
other operation in the slotted mode CSMA

CA (Carrier Sense Multiple Access Collisi-

on Avoidance),

a large number of elements in the ne-

twork — 64-bit address offers up to 264

addressable devices in 216 networks at

maximum,

simple instruction file — as compared with

Bluetooth, the file of effectively designed

control codes ZigBee represents only

about 25% of the scope of instructions of

Bluetooth,

minimum number of modes of the nodes

— active and economical (sleep) without

need of the application to solve the selecti-

on from more modes,

favourable relation price/performance

—1i.e. alow purchase price, installation and

operating costs and costs of maintenance

incl. simple and cheap redundancy,
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only two types of network nodes - FFD (Full
Function Device) and RFD (Reduced FD)
— besides standard “full function“ devices
FFD, the network accepts also RFD with
limited functionalities and limited capacity
of memory, and

global implementability — possible in the
band 2.4GHz. In the sub-GHz range, there
is in Europe available the band 868MHz,
whereas in North America and Australia
the band 915MHz.

Communication modes within the
framework of the network can be struc-
turalised in three categories:

e periodically delivered data — e.g. outputs of
particular sensors, which deliver their out-
puts in a defined period, while outside such
period the sensor is in the sleep mode with
minimum consumption and is activated
only for the very measurement,

e only occasionally transmitted data laun-
ched either by the application, such as a
change in the condition of the monitored
scene, or by the control unit through a be-
acon frame. If the data are transmitted in
the mode of their own activation, then the
unit can be switched off the network and
switched on only for the time of the very
communication, again of course with the
aim of minimisation of power consumption,
and
data with a required Quality of Service
- QoS represented especially by the guaran-
teed maximum value of delay on the ne-
twork, which is provided by the dynamic
allocation of the time slot - GTS (Guaran-
teed Time Slot). Each device has the same
possibility of allocation of the time interval
of the defined length for transmission of its
data by the dedicated capacity of the ne-
twork.

The standard accepts on the network not
only fully equipped nodes FFD (Full Function
Device), but also the nodes with correctly re-
duced functionality RFD (Reduced FD). FFD
nodes have the equipment for the activity in
any network topology. FDD can be the fur-
ther described network coordinators on L3,
so they are equipped for communication with
any other element of the network. RFD nodes
have a reduced functionality. They can run
on processors with lower performance, they
have a reduced capacity of FLASH/RAM/
ROM memories and are equipped with re-
duced program equipment with functional li-
mits. RFD nodes are usable exclusively in the
topology “star” and cannot perform control
or routing functions on L3. RFDs are accom-
modated only for the communication with
FFD, i.e. direct communication of RFD with
another RFD is impossible. Potential need
for such a communication can be met only
in the arrangement “star“, with a FFD imple-
mented in the centre. The above-mentioned
limitations of RFD are however outweighed
with their very low power consumption, fa-

Frame Beacons

Fig. 2 - Structure of super-frame

vourable purchase and operating costs and
a relatively simple implementation. Each
ZigBee network must be therefore equipped
with at least one node of FFD type. All other
(end) devices, with obvious impact on the
network topology, determined by the RFD
properties, can include cheap end devices of
RED type characteristic just with a low price
and consumption and simple network imple-
mentation.

Address space composition looks in case
of the “star“ arrangement like a “network +
node“ and for the point-to-point communi-
cation the address has a form “source + ad-
dressee” with an impact on the length of the
resulting address.

Super-frame Architecture

The format of a super-frame, which is de-
fined with a network coordinator, always
consists of sixteen time slots of the same leng-
th and is bordered with beacon frames. The
signal frames serve for synchronisation of the
connected devices, for identification of the
relevant router and for description of the su-
per-frame structure. Each device that intends
to communicate using the super-frame, i.e.
during the time slot CAP (Contention Access
Period), shares the transmission capacity with
the other devices using the collision slotted
method CSMA/CA. This multiplex protocol
is known for example with the unswitched
Ethernet according to the standards of the
series IEEE Std. 802.3 or WiHi according to
the standards of the series [EEE Std. 802.11.
In ZigBee implementations, the protocol is
however operated in the above-mentioned
more effective slotted mode.

For services with the guaranteed quality
QoS, the network coordinator reserves a part
of the super-frame capacity for Guaranteed
Time Slots GTS. All GTS within a single su-
per-frame constitute the Contention Free
Period GFP, which is always located at the
end of the super-frame. The coordinator can
allocate 7 GTS at maximum, while the indi-
vidual GTS can represent also more than one
standard time slot.

Management of the operation on the ne-
twork, as well as the management of the ne-

twork (MAC Management Services) is perfor-
med using a group of instructions of the MAC
sub-layer for control of the very data services
(MAC Data Services).

Security Tools

Security tools within the network do not
guarantee only protection of the very data in
data frames, but the relevant tools are applied
also to provide MAC management, signal and
confirmation frames. The MAC layer uses, as
a basis, the coding algorithm AES (Advanced
Encryption Standard) as well as a lot of other
security tools of such standard. Such tools
will enable to ensure the determined level of
confidentiality and integrity of the data and
authorisation of the MAC frames source.
MAC layer does not however manage the
security processes as such. The management
of the processes is performed by the network
layer NWK (NetWorK layer), which sets the
security keys. If the MAC layer sends out a
frame with security, it gets the key from the
NWK layer and processes subsequently the
frame with the tools selected just according
to the obtained key. The keys determine the
use of particular security tools on the MAC
sub-layer, while the information identifying
how the security mechanism is applied is
transmitted in the MAC header. The data are
alternatively encoded according to the securi-
ty level and added according to the selected
security level with additional security tools,
generating the relevant additional data and,
as the case may be, also additional frames,
which results a.0. in a change in the frame
numbering sequence. Thereby the particular
tools are combined and the level of the total
security is significantly enhanced.

In case of point-to-point communication
(P2P) passing through several nodes it is of
course necessary to manage the security pro-
cesses from the network layer NWK, from
which the relevant security process of the
whole network connection realised on the
MAC layer is provided.

Doc. Miroslav Svitek, Doc. Tomas Zelinka,
CTU Prague
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CESTA VPRED

Pokud budeme vychazet z nedavnych zkusenosti se satelitnimi
mytnymi systémy, muize byt cesta smérem k mytnym reSenim
GNSS mnohem jasnéjsi, nez si mysli kritici. Tri priklady ze tii
riznych kontinentu odhaluji, proc.

Minulych dva a pual roku bylo svéd-
kem piichodu mnoha novych systémi,
z nichz téméf vSechny vychazeji ze
standardu DSRC. Nicméné bedlivy po-
zorovatel si nemohl nev§imnout, jak se
plvodni vyhrady k satelitnim mytnym
systémim vyvinuly do nestranné deba-
ty o schopnosti této nové technologie
poradit si s potfebami budoucnosti.
Béhem té doby provedl Siemens tii pri-
kopnické testy v terénu, se tfemi rizny-
mi cili na tfech rtznych kontinentech.

Boj proti dopravnimu kolapsu

Oblast kolem Seattlu — Casto nazyvana
Puget Sound Region — se vyznacuje velmi
hustou zastavbou. Navic Zije tento region
v ocekavani velmi silného hospodarského
rastu béhem piistich deseti let i pozdéji.
Tento rozvoj bude provazen masivnim roz-
machem soukromé osobni dopravy a s ob-
rovskym narGstem provozu budou odpo-
védné subjekty postaveny pred skutecnost,
Ze naklady na vystavbu novych komunikaci
a rostouci naklady na udrzbu stavajici sil-
niéni infrastruktury nemohou byt pokryty
z pravidelnych béznych piffjmt regionu.
Zastupitelstvo kraje Puget Sound se proto
rozhodlo provést rozsahly experiment, je-
hoz cilem bylo vyuzit redlny mytny systém,
aby ukazal, zda by satelitni mytné pomohlo

ulevit silnému provozu a mohlo poslouZit
jako adekvatni nastroj pro financovani po-
tfeb dopravy.

Z toho by mohly ziskat obé strany, zastu-
pitelstvo i uzivatelé silnic, protoZe satelitni
systém elektronického vybéru myta umoz-
nuje lidem dojizdéjicim do zaméstnani svo-
bodné si zvolit ¢as odjezdu a trasu — a zé-
roven udrzovat pod kontrolou své cestovni
néklady.

Pomohlo by to i provozovateli eliminovat
akutni problémy zpusobené nedostatkem
hotovosti. V obdobi pouhych Sesti mésicii
byl implementovan mytny systém s vice
nez 8.000 useky. Experiment zacal v pro-
sinci 2004 s 500 ucastniky, meésic pred
spusténim némeckého mytného sytému
Toll Collect — celosvétové viibec nejvetsi-
ho satelitniho mytného systému. Testova-
cf obdobi v regionu Puget Sound skoncilo
v bfeznu 2006.

Mezitim dorazily prvni vysledky. Mira
detekce segmentl préjezdu systému GPS/
GSM/GPRS byla prfes 98 procent. Vice nez
polovina ze vSech domécnost{ omezila své
tydenni najeté kilometry o vice nez 7 pro-
cent a Ctvrtina vSech tdcastnik dokonce
omezila svou tydenni procestovanou vzda-
lenost o vice nez 25 procent.

Mnoho uZivateld silnic na své kazdo-
denni cesté do prace skutecné usetfilo Cas.
Vyznamnym dvodem toho jsou tarify, od-
stupniované podle denni doby, dne v tydnu
a typu pouzité komunikace. Avsak vyskytla

se zde i skupina Gcastnika, ktefi si mysleli,
Ze se mohou vyhnout placeni myta. Vysle-
dek v jejich pfipadé neni zdaleka pfekvapu-
jlct: zaregistrovali vice najetych kilometrd
a delsi Casy stravené ve vozidle.

Experiment také presvédcivé demonstro-
val, ze technologie GPS se vyvinula do tako-
vého rozsahu, Ze ji Ize nyni bez jakychkoli
problém uspésné pouzit pro mytné aplika-
ce. Zaroven predstavuje redlnou a efektivni
metodu kontroly a fizeni dopravniho pro-
vozu.

ZkusSenosti z jihu

Dalsi testovaci systém byl implemen-
tovan mezi listopadem 2005 a Unorem
2006. Lokalitou byla tentokrdt Austrélie
a zdkaznikem Transurban, spolecnost,
kterd ma mnoho zkuSenost{ s provozem
zpoplatnénych komunikaci. Uétovani za
pouzit{ silnic je v Australii integralni sloz-
kou fizeni silni¢niho provozu a umoznuje
kazdému fidi¢i pouzit kazdy den jinou
zpoplatnénou komunikaci, bez ohledu na
provozovatele. To, na ¢em Evropa stéle
pracuje, se tam jiz stalo skutecnosti.

Jednim z cilG testu bylo vysetfit, zda
— a v jakém rozsahu — by mohlo byt zajis-
téno hybridni feSeni, tak aby v budoucnu
bézné pouzivand mikrovinna technologie
5.8GHz DSRC mohla byt nahrazena no-
vou satelitni, aniZ by tento proces pfinesl
problémy.
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Pro provozovatele stavajicich mytnych
systéml by to znamenalo vice flexibility
pfi adaptaci na podminky dané geograficky
a Casové a vice elasticity pfi poskytovani
sluzeb s pfidanou hodnotou. Zaroven mu-
sel byt testovan vykon ,tenkého* klienta ve
srovnani s ,tlustym*. Ttetim faktorem bylo,
zda satelitni mytny systém mize vytvaret
kordén v méstském prostiedi, tak aby byl
bezchybné vynutitelny, Gspésné celil pro-
blémtm transitni dopravy a eliminoval nut-
nost rozsahlého zatizeni podél silnic.

Dokonaly doplnék?

Jako vSechny ostatni experimenty v te-
rénu, i tento byl realizovidn se standardni
palubni jednotkou Siemens VDO, uziva-
nou v némeckém mytném systému. Modul
DSRC — ktery byl jiz tak jako tak instalovan
— byl schopen detekovat stavajici portély na
trase Melbourne City Link.

To ukézalo, Ze hybridni feSeni sesté-
vajici z GPS a DSRC spolu mohou dobfe
fungovat a Ze tyto dva systémy mohou
v kazdém piipadé dosahovat Zddoucich
vysledk(i. Dosahovanou miru pfesnosti
ukazuje 99,74 procentni mira detekce
projizdénych segment@. Takového vysled-
ku nebylo nikdy predtim dosazeno.

KdyZ byl méfen vykon “tenkého* klien-
ta — tj. kdyZ byly tyto procesy propocita-
vany v zazemi — v porovnani s vykonem
Jtlustého“ klienta, u kterého probihal
proces propoctu a software na palubni
jednotce, nebyly zjistény Zadné rozdily.
Oba klienti fungovali hladce a dosahovali
presné stejnych vysledkd. I kordén kolem
dfive definovaného distriktu Sydney se
ukazal jako realizovatelny. Obé zapojené
strany byly s experimentem zcela spoko-
jeny. VyuZivani technologii budoucnosti
zjistoval i Londyn. Mezi listopadem 2005
a dubnem 2006 provedl Transport for
London (TfL) experiment v terénu, aby
otestoval kvalitu palubnich jednotek GPS,
které jsou k dispozici, a udélal si obrazek
0 moznosti vyuziti GPS v ndrocném mést-
ském prostredi. Jde zejména o blokovani
signélt GPS zastavbou — efekt méstského
kationu.

V Londyné predvedlo sva feseni 14 riiz-
nych spolecnosti. Siemens projizdél vice
nez 15.500 silni¢nimi segmenty, z nichZ
mnohé byly krat$i nez 5 m. S pouhou
lokalizaci prostfednictvim GPS neni zpo-
platnéni realizovatelné a z tohoto dvodu
bylo nezbytné zapojit moderni interpolac-
ni software vyuzivajici vysoce vyvinutou
logiku ke zpétnému vypoctu nedetekova-
nych nebo pfli§ malych segmentd. Ved-
le téchto segmentl zde existovala tarifni
tabulka, kterd zohledniovala rzné typy
silnic a rlizné denni Casy.

Algoritmus vyvinuty firmou Siemens byl
schopen demonstrovat svou universélnost
a s 98,6 procenty miry detekce u skutec-
né projetych segmentd pfedcil ocekévani.

Do jaké miry tento experiment ovlivni
rozhodnuti o budoucich systémech, pfesa-
huje rozsah tohoto ¢lanku. Je vSak zjevné,
Ze provozovatelé mytnych systémd vénuji
velkou pozornost satelitnim mytnym sys-
témdm, které jsou nyni mezi stavajicimi
technologiemi jiZ stdlou proménnou.

Budouci smér?

Pro 4éinny boj s kongesci je nutné sklou-
bit rostouci provoz a néklady na udrzbu
stavajici infrastruktury se zachovanim
mobility, coZ je spjato s myslenkou nutit
budouci fidi¢e k tomu, aby vyraznéji pii-
spivali na kompenzaci téchto narokd. Exis-
tuje skutecné dobry diivod k tomu, proc
tfeba Nizozem{ premysli o zaveden{ svého
vlastniho narodniho schématu a pro¢ Fond
pro inovaci dopravy Velké Britadnie pred-
stavuje skutecnou revoluci v oblasti silnic-
nfho managementu.

U systémd, které jsou pojaty takto vel-
koryse, jsou technologie, minimaln{ vydaje
na infrastrukturu podél silnic, maximalni
flexibilita a miniaturizace hardwarovych
komponent vSechno faktory, které hraji
rozhodujici roli. Vyhody satelitniho elek-
tronického mytného systému budou v je-
jich téméf tplné ‘neviditelnosti’ a v jejich
schopnosti realizovat nékolik schémat
pouze jednim systémem. Bude zfejmé tr-
vat néjakou dobu, nez se to uskutecni — ale
cesta vpred je nyni jasna.
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THE WAY AHEAD

If recent experience with satellite-based toll systems is any-
thing to go by, the pathway towards GNSS tolling solutions
may be a lot clearer than the critics think. Three examples from
three separate continents reveal why.

The past two-and-a-half years have
seen the arrival of many new systems,
almost all of which are based on the
DSRC standard. Nevertheless, an at-
tentive observer could not have failed
to notice how the original reservations
about satellite-based toll systems have
evolved into an impartial debate about
the capability of this new technology

to cope with the needs of the future.
During this time, Siemens has carried
out three pioneering field tests, with
three different objectives on three dif-
ferent continents.

Fighting Gridlock

On account of its geographical location,
the region surrounding Seattle — often called
the Puget Sound Region — is a very densely
built-up area. Moreover, the region is antici-
pating very strong economic growth during
and after the next 10 years. This development
will be accompanied by a massive increase
in personal private transport and, given the
explosion in the amount of traffic, the parties
responsible see themselves confronted with
the fact that the costs of new road constructi-

on and increasing maintenance costs for exi-
sting road infrastructure cannot be covered
by the region’s regular current income. The
Puget Sound Regional Council therefore de-
cided to carry out a large-scale experiment,
the aim of which was to use a real tolling
system to show whether satellite-based road
pricing would help to alleviate the traffic si-
tuation and serve as an adequate instrument
for financing transport needs.

Both parties, the council and road users,
could then enjoy a win-win situation becau-
se a satellite-based, electronic toll system
enables commuters to freely select their time
of departure and route — and therefore exert
control over the costs of their trip.

It would also help the operator to eli-
minate the severe problems caused by
the shortage of cash. Within a period of
only six months, a toll system with more
than 8,000 sections was implemented. The
experiment started in December 2004 with
500 participants, a month before start-up of
the German Toll Collect system — the largest
ever satellite-based toll system worldwide.
The testing period in the Puget Sound Regi-
on concluded in March 2006.

Meanwhile, the first results have become
available. The detection rate of the driven-
-through segments of the GPS/GSM/GPRS-

-based system was over 98 percent. More
than half of all households reduced their
weekly mileage by more than 7 percent and
a quarter of all participants even reduced
their weekly traveling distance by more
than 25 percent.

Many road users made real savings in
terms of time on their daily trip to work, an
important reason for this being the tariffs,
which vary according to the time of day, the
day of the week and the type of road used.
However, there was also a group of parti-
cipants who thought they could avoid pay-
ment of the fees. The result in their case is
by no means surprising: they booked more
traveled vehicle miles and longer times spent
in the car.

The experiment also conclusively demon-
strated that GPS technology has been develo-
ped to such an extent that it can now be used
successfully for toll applications without any
problems. At the same time, it represents a
real and effective method of controlling and
directing traffic.

Experience Down Under

Another test system was implemented
between November 2005 and February
2006. The location was Australia and the
customer was Transurban, a company that
has a great deal of experience in the opera-
tion of toll roads. Charging for road usage is
an integral component of road traffic mana-
gement in Australia, enabling every driver to
use any toll road for a single day, irrespective
of the operator. What Europe is still working
on has already become reality there.

One of the aims of the test was to inves-
tigate whether — and to what extent — a
hybrid solution could be provided so that, in
the future, the currently used 5.8 GHz DSRC
microwave technology could be replaced
with a new satellite-based one without gene-
rating problems in the process.

For existing toll system operators, this
would mean more flexibility in adapting to
conditions imposed by geography and time,
and more elasticity in the provision of added-
-value services. At the same time, the per-
formance of a thin client compared to a fat
client was to be tested. A third factor was
whether a satellite-based toll system can
create a cordon in an urban environment in
such a way that it can be enforced without
error to counter the problems of through-



TELEMATICS

-traffic, thereby obviating the necessity for
large-scale roadside equipment.

The perfect complement?

Like all other field experiments, this one
was carried out with a standard Siemens
VDO OBU, as used in the German toll sys-
tem. The DSRC module — which had already
been installed in any case — was able to de-
tect the existing gantries on the Melbourne
City Link.

This showed that hybrid solutions consi-
sting of GPS and DSRC can work well toge-
ther and that the two systems can achieve
the desired results in each case. The degree
of accuracy attained was shown by the 99.74
percent detection rate for the segments dri-
ven through. This had never been achieved
before.

When the performance of the thin client
was measured — i.e. when the processes
were calculated in the back office — against
that of the fat client, for which the calcula-
tion process and software run on the OBU,
no differences were found. Both clients func-
tioned smoothly and achieved exactly the
same results. The cordon around a previously

defined district of Sydney also proved to be
feasible. Both parties involved were entirely
satisfied with the experiment. London has
also investigated the use of future techno-
logies. Between November 2005 and April
2006, Transport for London (TfL) conducted
a field experiment to test the quality of GPS
OBUs available and to obtain an insight into
the possibility of using GPS in difficult urban
environments. This especially relates to bloc-
king of GPS signals by buildings — the urban
canyon effect.

In London, 14 different companies demon-
strated their solutions. Siemens drove throu-
gh more than 15,500 road segments, many
of which were shorter than 5m. With pure
positioning by means of GPS, it is not feasible
to perform tolling and, for this reason, it was
necessary to employ advanced interpolating
software that uses a highly developed logic
to retrospectively calculate undetected or ex-
cessively small segments. In addition to the
segments, there was a tariff table that took
into account the different types of road and
the different times of day.

The algorithm developed by Siemens was
able to demonstrate its versatility and exce-
ed expectation with a 98.6 percent detection

rate for the actual segments driven through.
To what extent this experiment will influen-
ce the decision on future systems is beyond
the scope of this article. What is apparent,
however, is that the operators of toll systems
are giving close consideration to satellite-
-based tolling and that the latter is now a
fixed variable among existing technologies.

Future direction?

In order to effectively counter congestion,
increasing traffic and the costs of maintaining
existing infrastructure and yet still guarantee
mobility, the idea of forcing future drivers to
make a greater contribution in recompense
must be considered. There is a real good re-
ason why the Netherlands is thinking about
introducing its own national scheme and
why the Transport Innovation Fund of the
UK represents a real revolution in the area of
road management.

For systems that are conceived on such a
large scale, the technology, minimum roadsi-
de infrastructure expenditure, maximum fle-
xibility and miniaturization of the hardware
components are all factors that play a very
decisive role. The advantages of a satellite-
-based electronic toll system are to be found
in their almost complete ‘invisibility’ and in
their capability to map several schemes with
only one system. It will obviously take time
until this happens — but the way ahead is
now clear.
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Stavajici situace kartovych

systémdi v CR

V soucasné dobé je v oblasti dopravy a verejné spravy provozovana rada kartovych sys-
tému ve formé dopravnich karet nebo karet méstskych. Pfestoze témér viechny systémy
uzivaji totozné technologie a jejich funkce je velmi podobna funguji tyto lokalni kartové
systémy jako izolované a vzajemné nepropojené. Pozadavky rostouci mobility obyvatel-
stva a nutnost urychleni a zajisténi riznych identifikacnich ikoni vede k nutnosti tyto
systémy propojovat a nezridka zcela sjednocovat.

ZGstaneme-li jen v oblasti dopravy, tak
stdle Castéji slychdme hlasy koordintor(i
integrovanych dopravnich systémd a samot-
nych dopravcl vyjadfujicich z&jmy po jed-
notném odbaveni cestujictho elektronickou
jizdenkou. At jiz v podobé dlouhodobého
Casového dokladu nebo elektronické pené-
Zenky miZeme nabidnout néstroj, ktery ces-
tujicimu umozni jednoduse pouzivat verej-
nou dopravu a zvySovat tak jeji atraktivitu.
Podivéme-li se za hranice oblasti dopravy,
najdeme celou fadu sluzeb vefejné spravy,
ale i komercnich sluzeb, jez 1ze k oboustran-
nému uzitku naucit pouzivat totozny karto-
VY systém.

Jednotny kartovy systém se tak stava vy-
znamnym nastrojem kazdodenn{ potfeby
pro drZitele, ktery spotfebovavé sluzby ve-
fejné i komercni, konzumuje stravu, zaba-
vu, informace a ma potfebu komunikovat,
vyuzivat slev a nebo provadét drobné platby
elektronickou penézenkou, kterou mé tak
stéle pfi ruce.

Sjednocovani kartového systému

Zé&kladnimi funkcemi systému jsou zpra-
vidla neplatebni funkce, které jsou spojeny
s identifikaci drZitele. Bezpecnd a jedno-
znacna identifikace poté mulze byt vyuZita
k poskytnuti slevy, vpustén{ do aredlu nebo
k jinym Gcellim. Identifikac¢ni funkci karty
(v podobé méstské, popiipadé studentské kar-
ty) lze vyuZit v rliznych oblastech. Od fizeni
a definovéani vstupt, viezdd, pres zpracovani
dochézky, systémy stravovani, evidence na-
vstévnika a vozidel, ovladani parkovist, fize-
ni vjtahd pro obsluhy vydejovych automatd,
po informacn{ kiosky a dalsi.

Zapojeni ¢ipové karty do knihovniho sys-
tému miiZe slouzit k podpofe lokélnich infor-
macnich systémd. Karta miZe byt nosicem
aplikace Ctenafského priikazu, ktery obsahuje
evidencni tdaje ¢tenare a seznam vypljce-
nych knih. Bude-li karta obsahovat jiz uve-
denou elektronickou penézenku, 1ze ji vyuzit
ik platbdm za zap@jcené knihy.

Samostatnou funkci karty mohou byt vér-
nostn{ systémy, které mohou byt zaméfeny
jako jednoznackové a veSkeré vyhody smé-
fovat k podpore prodeje produktl jednoho

prodejce (napfiklad vydavatele). V piipadé
multiznackového vérnostniho systému se
konstrukce systému vénuje podpofe prodeje
rdznych produktd rdznych prodejct.
Soucést{ karty mohou byt i jednoduché pla-
tebni néstroje, jako je elektronickd penéZenka
urcend pro platbu malych ¢astek. Od toho se
odvijeji jeji zdkladn{ vlastnosti a principy pou-
Zivani. Na karté bjva nastaveny limit, ktery by
mél odpovidat hotovosti v klasické penézence
a umoznit tak bézné provadéné nakupy sluzeb
vybraného typu placené doposud v hotovosti.
Pii platbé zpravidla nenf pouzivdn PIN, takze
ztréta karty s sebou nese riziko ztraty penéz
a je srovnatelna se ztratou klasické penézen-

AL

ky. Nicméné pfi vCasném nahldSeni ztraty
a vystaven{ karty do seznamu zakdzanych ka-
ret existuje znacna pravdépodobnost, Ze karta
nebude zneuzita a zGstatek penéz mizZe byt
provozovatelem preveden na nahradni kartu.

Pinosy realizace jednotného kartového
systému v CR

Pod pojmem ,Jednotny kartovy systém®
chépeme spolecny technicky nastroj, ktery do
budoucna zajisti mozZnost vytvareni novych
kartovych systémd mést a dopravcd dle sta-
novenych jednotnych princip@. Tyto principy
vSak mus{ investorim i dodavateldm pone-
chat dostatek prostoru pro vlastni pojeti svého
feSenf a moznost uspokojeni potfeb konkrét-
niho projektu. Kazdopadné je tfeba vytvorit
jednotnd pravidla tak, aby karty mohly byt
vzdjemné akceptované v pifpadé totoznych
funkci a mély obdobnou, dostatecné vysokou
troven zabezpecent.

Argumentd pro tvorbu jednotného kartové-

ho systému je celd fada a podle Ghlu pohledu
vychéazeji z kvantifikovatelnych piinost pro
statni i vefejnou spravu, piinost pro komercni
poskytovatele sluZeb a v neposledni fadé pro
samotné drZitele karet. Ekonomické piinosy
vytvoreni jednotného kartového systému spo-
Civaj v rozloZeni investicnich, ale pfedevsim
provoznich naklad mezi vice tGcastnik{ sys-
tému pfi zachovani vSech poZadavki na kom-
fort a bezpecnost.

Aktivita pracovni skupiny v ramci SDT

Z pozice SdruZeni pro dopravni telema-
tiku nahliZzime na budoucf realizaci Jednot-
ného kartového systému jako na zajimavy,
nicméné sloZity technicky problém, ktery
si vyzaduje soucinnost mnoha subjektf.
Podstatnou Céast subjektl se snazime pod-
chytit v rdmci pracovni skupiny Platebni
katy v dopravé, kterd pracuje od dubna
2007. V ramci této soucinnosti je nutné
nalézt spolecnou vili vyznamnych dodava-
tell a subjektl vefejné a statni spravy.

Zé&kladni aktivitou je hledani spole¢nych
rystl feSeni jednotlivych dodavatel(, defi-
novéni jednotnych principl funkce a bez-
pecnosti systémd. Pfi své praci se inspiru-
jeme v principech fungovéni zahrani¢nich
systémdu. Vysledkem stavajicich aktivit pak
miZe byt zahéjeni dlouhodobéjsich aktivit
sméfujicich ke standardizaci klicovych prv-
ki systému.

Nase vystupy pribézné predkladame
Ministerstvu dopravy, coby doporuceni
k postoji statni spravy. Ve statni spraveé pri-
marné hleddme oporu pro statut jednotné
autority zodpovédné za jednotnost a in-
tegritu kartového systému, kterou kazdy
systém tohoto typu musi mit. Vydavatelé
stavajicich karet, jako jsou mésta nebo do-
pravci, by potom pfi feeni a provozu kar-
tovych systéma méli v této autorité oporu
a mohli by na ni pfesunout fadu stévajicich
odpovédnosti a rizik. Mésta a dopravci
tak ziskaji vice prostoru vénovat se svému
hlavnimu poslani.

Jsme si védomi, Ze i kdyZ se najde do-
statecna vile a soucinnost vSech subjekt,
bude postupna realizace celého systému
dlouhodobym procesem. Nezacneme-li se
vSak problému vénovat nyni, bude nim
roztfi§ténost kartovych systémi piinaset
stale vétsi problémy.
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Present situation of card systems
in the Czech Republic

At present, there are a lot of card systems operated in the transport and public admi-
nistration in the form of transport cards or city cards. Although nearly all systems use the
same technologies and their function is very similar, such local card systems are isolated
and mutually not interconnected. Demands resulting from growing mobility of popula-
tion and the necessity to accelerate and provide various identification acts leads to the
requirement to interconnect such systems and often even to unite them.

Keeping concentrated only on the transport
sector, we can more and more frequently hear
voices of coordinators of integrated transport
systems and the carrier themselves, expressing
their interest in uniformed check-in of passen-
gers with an electronic purse. Whether in the
form of a long-term time pass or in the form of
an electronic purse, we can offer a tool enabling
to the passenger simply to use public transport,
enhancing its attractiveness. Looking beyond
the borders of transport sector, we can find a
lot of services of public administration, but also
commercial services that can be taught to use
the uniformed card system, to the benefit of all
involved parties.

The uniformed card system becomes then a
significant tool meeting the everyday needs of
its holder, who consumes public and commer-
cial services, food, entertainment and informa-
tion and feels a need to communicate, benefit
from price reductions or to perform small pay-
ments using an electronic purse, being always
on hand.

Unification of card system

The basic functions of the system are usually
non-payment functions related to identification
of the holder. Safe and unambiguous identifica-
tion can be afterwards used to grant a reduced
fee, admission to premises or for other purpo-
ses. The card identification function (in the
form of a city card or a student card) can be
used in various fields. From control and defini-
tion of entries, over attendance processing, bo-
arding systems, records of visitors and vehicles,
management of parking lots, control of lifts, dis-
pensing machines, to information stands etc.

Application of a chip cards in a library system
can serve to support local information systems.
The card can be a carrier of application of a re-
ader pass, which contains reader’s registration
data and a list of borrowed books. If the card
also contains the above-mentioned electronic
purse, it can be used also for payments for the
borrowed books.

A special function of the card can include
fidelity systems, which can be focused on a sin-
gle brand, concentrating all benefits on support
of sale of products of a particular vendor (e.g.
publisher). In case of a multi-brand fidelity sys-

tem, the system is designed to support sale of
various products of various vendors.

The card can include also simple payment
tools, such as the electronic purse intended for
payment of small amounts. This determines its
basic features and principles of use. In the card,
a limit can be set up, corresponding to the cash
in a classical purse and enabling thus the usual
purchase of services of the selected type, paid
so far in cash. At the payment, no PIN is usually
used, so the card loss brings about a risk of loss
of money and is comparable to the loss of a clas-
sical purse. Nevertheless, if the loss is reported
in time and the card is added to the list of bloc-
ked cards, there is a high probability that the

card will not be misused and the card balance
can be transferred to a replacement card.

Benefits from realisation of the unifor-
med card system in the Czech Republic

The term “Uniformed Card System“ me-
ans a single technical tool that will ensure
for the future the possibility of creating new
card systems of cities and carriers according
to the determined uniformed principles. Such
principles must however leave to the investors
and suppliers enough room for their own con-
ception of solution and the possibility of satis-
faction of the needs the particular project has.
Anyway, it is necessary to set up uniformed
rules so that the cards could be mutually ac-
cepted in case of identical functions and have
a similar, sufficiently high level of security.

There are a lot of arguments for construc-
tion of a uniformed card system and, accor-
ding to the point of view, they are based on
quantifiable benefits to the public and state

administration, benefits to commercial servi-
ce operators and, last but not least, the card
holders themselves. Economic benefits of a
uniformed card system consist in spread of
investment and mainly operating costs among
several participants of the system, keeping all
the demands for comfort and security met.

Activity of the working group within
the framework of SDT

From the position of the Association for
Transport Telematics we look at the future
realisation of the Uniformed Card System as
at an interesting, but a complicated technical
problem, demanding co-ordinance of many
entities. We try to underpin a significant part
of the entities within the framework of the
working group Payment Cards in Transport,
which has been active from April 2007. In
terms of this co-ordinance, it is necessary to
find a joint will of major suppliers and enti-
ties of public and state administration.

The main activity includes search for com-
mon features of the solution of particular sup-
pliers, definition of the uniformed principles
of function and security of the systems. At
our work, we inspire ourselves in the prin-
ciples of foreign systems that are already in
operation. The result of the current activities
can be the launch of long-term activities to-
wards standardisation of key elements of the
system.

We continuously present our outputs to
the Transport Ministry as a recommendation
for the approach of the state administration.
In the state administration we primarily look
for the support for the status of the single au-
thority responsible for the uniformity and in-
tegrity of the card system, which each system
of this type must have. Issuers of the existing
cards, such as cities and carriers, solving and
operating the card systems, would then find
a support in such authority and could shift to
it a lot of existing accountabilities and risks.
Cities and carriers will thereby get more
room to concentrate on their own mission.

We are aware of the fact that even if there
is enough will and co-ordinance of all invol-
ved entities, gradual realisation of the whole
system will be a long-term process. But if we
do not deal with this topic now, the incohe-
rency of card systems will bring us more and
more problems in the future.

|
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SLUZBY A SITE

Zkracena analyza setri

¢as i penize

Asi to také znate - vase firma musi pracovat efektivné, s nizkymi naklady a kazdy rok

v xs

vykazat o kousek vyssi sloupec v grafu nez loni. Manazefi se proto stremhlav poustéji do
reorganizaci, implementace IS0, ITIL, COBIT (dosadte svoji oblibenou zkratku) a kupuji celé
rodiny novych a zarucené nejlepsich aplikaci. Nékde se tato dobrodruzna vyprava zazrakem
povede, jinde se vyvola zmatek, nespokojenost zaméstnancil a v nejhorsim piipadé i za-
kaznika. Brzy tak kazdy zjisti, Ze ITIL, stejné jako ostatni doporuéeni, nejsou samospasné

kucharky na dspéch.

UZ i u nas je vSak mnoho podnikd, kde im-
plementaci zvladli a dnes vi, Ze ITIL mfzZe byt
ucinnym lékem na zamotané procesy, slozitou
organizaéni strukturu nebo zastaralé aplikace.
KaZdy manazer vam ale s pokrcenym obocim
potvrdi, kolik je za jednoduchymi vyvojovymi di-
agramy schovéno skutecné prace. To, co je totiz
na ITIL nejtéZsi, je jeho prevedeni z jednoduché
srozumitelné teorie, kde do sebe vSe krasné za-
pada, do sloZité a neustale se ménici praxe.

Podminkou zdarného nasazeni je diikladna
znalost oddéleni nebo celé firmy, jasné defino-
vany cil a plan implementace. Nyni jisté budete
po pravu argumentovat, Ze analyzy jsou dlouhé
a drahé, casto dokonce s nejasnymi vysledky.
Ve spolecnosti Vegacom jsme béhem minulych
let vyvinuli alternativni feSeni — tzv. zkrdcenou
analjzu, kterd predchdzi samotnému projektu
implementace. Neklade si za cil analyzovat kaz-
dy detail projektu, ale slouZi jako srozumitelny
pravodce stavajicim prostfedim firmy a jeho nut-
nymi zménami.

Kazda analyza musi zacit uvodnim pfed-
stavenim zaméru, kde budou vSichni dotceni
pracovnici sezndmeni s naplni a predevsim po-
Zadovanou spolupraci z jejich strany. Sebelepsi
myslenka muize narazit, pokud budou klicovi
lidé na dovolené nebo zaneprazdnéni jinymi
povinnostmi. Velmi uZite¢né je domluvit se na
budoucich pravidelnych schiizkach, kde budete
prezentovat dil¢i zavery a pifpadné fesit nastalé
problémy.

Skutecna prace zacind rozhovory s manazery
a jejich podfizenymi. Jejich vybér je vhodné kon-
zultovat s nékym, kdo dokonale zna prostedi
a vztahy v jednotlivych oddélenich, abyste do-
kézali identifikovat skutecné dfileZité a reprezen-
tativni zastupce. Kazdy rozhovor by mél byt za-
chycen formou strukturovaného zapisu a zpétné
autorizovan. DileZita pro vas bude také jakako-
liv dokumentace stévajicich procest a organizac-
dozvite nahodou mezi feci nebo z pomackaného
schématu na nésténce.

Na zékladé vysledka rozhovorti a poskytnuté
dokumentace je jiz mozné sestavit hruby obraz
aktudlniho stavu ve firmé. Velmi se osvédcuje
kreslit schématické obrazky, které znazormnuji
jednotlivd oddéleni vcetné komunikace mezi
nimi, procesy a pfipadné pouZité aplikace.

Nyni pfichazi na fadu ITIL, se kterym je tfeba
model stévajiciho stavu porovnat. Casto zjistite,
Ze nékteré Casti nejsou ve spolecnosti vibec for-
malizovany a fe$i se intuitivné, piipadné uplné
chybi (nejCastéji napiiklad udrzovana konfigu-
raéni databaze). Jednotlivé rozdily se sepiSi a urci
jejich riziko. Jinymi slovy je tfeba kvantifikovat
ohroZeni firmy, pokud jednotlivé rozdily neod-
strani. Kazda neefektivita lidské prace jde ohod-
notit ztrdtovym ¢asem vynasobenym hodinovou
sazbou. Kazdy zbytecny vypadek poskytované
sluzby lze vyjadiit pendlem nebo rizikem ztraty
zakaznika.

Nyni je spravny Cas predvést dilci zaveéry jed-
notlivym manaZertm. Je dobré s nimi projit kaz-
dy rozdil stavajiciho stavu s ITIL doporucenim,

Ujasnit si moznd rizika a definovat prioritu pro
implementaci. Casto poznte, Ze vami defino-
vané oblast neni pro firmu zdaleka tak kriticka,
jak jste mysleli, jindy uvidite pozvednuta oboci
a rychlé telefonéty podfizenym.

Névrhova cast zrychlené analjzy prebird
seznam rozdild a v zavislosti na priorité nabizi
moznd feSeni. Neni ddleZitd ani tak hloubka
jednotlivych fedeni, jako jejich Sitka. Je nutné
jasné definovat cil a zminit veskeré kroky, které
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je tfeba provést pro jeho dosazeni. Nezapomerite
jednotlivé kroky alesporl rdmcoveé ocenit a to jak
financné, tak casovou néarocnosti. Oblasti s niz-
kou prioritou je dobré alesponi zminit a poukazat
na mozny vztah s jinymi, aby se na né nezapo-
mnélo.

ZavéreCnou fazi analyzy je shrnuti navrhnu-
tych feSeni do jednoduchého projektového pléa-
nu. Pokuste se zvolit realistické datum zacatku,
vyznalte jednotlivé faze projektu a piipadné
i zdroje pro implementaci. Kazdy manazer tak
na prvn{ pohled uvidi, kdy mdze ocekévat vy-
sledky a za jakych predpokladi.

Hotovou analyzu je dobré barevné vytisknout
a jejl vysledky strucné odprezentovat. Vsichni
by tak méli ziskat jasnou predstavu o stavajicim
stavu ve firmé, vytyCenych cilech a moznych
cestach k jejich dosazeni. Zéroven do rukou
dostavajl slusnou definici rozsahu budouctho
projektu. Popsany zptsob zkracené analyzy vam
dovoli prezentovat vysledky zhruba do jednoho
mésice od zacatku praci i pro slozitou firmu. Na-
sledné analyzy jiz budou pouze uptestiovat dilci
body vaseho dokumentu a budou trvat (a tim
i stat) fadové méné, nez vaseho kolegu, ktery
Zadnou tvodni analyzu neprovedl. Jako tresin-

ka na dortu jsou vasi spokojeni manazefi, ktefi
rozumi tomu, co, jak a za kolik je tfeba udélat,
protoZe ,vétsinu toho vam preci nadiktovali do
dokumentu sami“.

Hodné dspécht
|
Pavel Vanék,
ICT konzultant
Vegacom a.s.
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Shortened analysis saves

time and money

You may know it, too - your company has to work effectively, at low costs and every year
to show a little bit higher column in the graph as compared with the previous year. So ma-
nagers dive headfirst into reorganisations, implementations of ISO, ITIL, COBIT (enter your
favourite abbreviation) and buy whole families of new and surely the best applications.
Somewhere, such adventure is miraculously successful, elsewhere it leads to confusion, an-
noyed staff and, in the worst case, also annoyed customers. Soon everybody finds out that
ITIL, like the other recommendations, is not in itself salvation.

In our country, too, there are many enterpri-
ses having managed the implementation and
knowing now that ITIL can be an efficacious
medicine to heal confused processes, compli-
cated organisation structure or obsolete appli-
cations. Every manager will however with rai-
sed eyebrows confirm how much real work is
hidden behind simple charts. The most difficult
thing with ITIL is to put it from a simple con-
ceivable theory, where everything so beautifully
fits, into a complex and permanently changing
practice.

Successful application is preconditioned by
thorough knowledge of the department or the
whole company, a clearly defined goal and an
implementation plan. And, believe me, these are
not empty words. Preparation is the most im-
portant part of the whole project. Now you will
surely be right arguing that analyses are lengthy
and expensive, often even with unclear results.
In the company Vegacom, we have developed
an alternative solution — so-called shortened
analysis, which precedes the very project of im-
plementation. Its purpose is not to analyse every
detail of the project, but it serves as a clear guide
through the existing environment of the compa-
ny and its necessary changes.

Below, [ am going to let you peep into the
backstage of our “kitchen” — a detailed analysis
can be carried out internally in every company
and its results can be used e.g. as a tender docu-
mentation for an internal project or at a selection
procedure for an external consulting company.

Every analysis must start with introductory
presentation of the plan, making all the invol-
ved persons acquainted with the contents and
mainly the required cooperation from their part.
Even the best idea can fail, if key persons are on
holidays or busy with other duties. What is very
useful is to arrange future regular meetings, pre-
senting partial conclusions and solving problems
that may crop up.

Real work starts with interviews with mana-
gers and their subordinates. It is good to consult
their selection with somebody who perfectly
knows the environment and relations in particu-
lar departments, so that you can identify the re-
ally important and representative deputies. Every
interview should be recorded in the form of a
structured report and retrospectively authorised.

Important for you will be also any documentati-
on of the existing processes and organisational
structure. Often the most essential information
comes to your knowledge by chance in the mid-
dle of an idle talk or from a creased paper on the
notice board.

On the basis of results of the interviews and
provided documentation, a rough image of the
present situation in the company can be put
together. It is recommendable to draw sche-
matic pictures depicting particular departments
including communication between each other,
processes and applications that may be used. Ma-
nagers like pictures and if such pictures are mo-
reover in bright colours, expect the first praise.

Now its time for ITIL, with which the model

of the present situation should be compared. You
often discover that some parts in the company are
not formalised at all and are solved intuitively, or
they are even missing (mostly for example the
maintained configuration data base). Individual
discrepancies shall be put down, with determina-
tion of their risk. In other words, it is necessary to
quantify (optimally in money) the danger for the
company, if it does not remove the discrepancies.
Yes, you are right, it is not easy, but it is possible.
Each lack of effectiveness of human work can be
valued with lost time multiplied with hourly rate.
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Each useless outage of a service can be expressed
with a penalty or a risk of loss of the customer.

Now it is the right time to present the partial
results to individual managers. It is good to go
with them through each discrepancy of the exi-
sting situation with the ITIL recommendation, to
identify potential risks and to define the priority
for implementation. You will often discover that
the issue defined by you is by far not so critical
for the company as you originally thought, someti-
mes you may see raised eyebrows and fast phone
calls to subordinates.

The proposal part of the accelerated analysis
takes over a list of the discrepancies and, depen-
ding on the priority, it offers potential solutions.
What is important is, rather than the depth of par-
ticular solutions, their width. It is necessary clear-
ly to define the target and to mention all the steps
to be taken for its achievement (change in pro-
cesses, reorganisation of departments, alteration
of the existing application). Do not forget either
to valuate the individual steps, at least generally,
both financially and in terms of time demands.
Areas of low priority should be at least mentio-
ned, pointing out to a potential relation with other
areas, so that they don't get forgotten (at least you
will be able to say after several years: ,I told you
that “...).

The final stage of the analysis is the summary
of the proposed solutions in a simple project plan.
Try to choose a realistic date of start, mark indivi-
dual stages of the project and, as the case may be,
the sources for implementation. Every manager
will thus recognize at first sight when and under
which preconditions to expect results.

The completed analysis can be printed in co-
lour (have I mentioned that managers like colou-
red pictures?) and its results can be briefly presen-
ted. Everybody should thereby get a clear idea of
the existing situation in the company, set targets
and potential ways to achieve them, and a fine
definition of the scope of the future project. If the
presentation is successful, expect a further praise.

The described method of shortened analysis
will enable you to present results within appro-
ximately one month from the beginning of the
work, even for a complicated company. Sub-
sequent analyses will only specify partial items
of your document and will take (and cost) you
much less than your colleague who has not carri-
ed out any introductory analysis. And the cherry
on the cake: your satisfled managers, who unders-
tand what should be done and for how much, as
»most of it has been dictated to the document by
themselves*.

Much success u
Pavel Vanék,

ICT consultant

Vegacom a.s.
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NetAcad slavi 10 let!

Letos to jiz bude sedm let, co se CESNET, z.s.p.o. (http://www.cesnet.cz) ve spolu-
praci s katedrou telekomunikaéni techniky FEL CVUT v Praze (http://www.comtel.cz)
v ramci své podpory distanéniho vzdélavani podili na programu Sitové akademie - Net-
working Academy Program (NetAcad). Jedna se o vzdélavaci program s datem vzniku
spadajicim do roku 1997, jehoz cilem je vychova odborniki pro navrh, budovani a spra-
vu pocitacovych siti. Program se snazi pokryt celosvétové rostouci pozadavky na pocet

a kvalitu sitovych odbornik.

Studium NetAcad je organizovéno jako
kombinované — tj. vyuka v CeStiné probi-
héd v ucebné s tim, Ze ucebn{ materialy
jsou pristupné v anglickém jazyce pod
heslem na internetu. K tspésnému zvlad-
nuti kurzl je tfeba vénovat samostatné
pfipravé mimo ucebnu jeSté minimélné
jednou tolik casu strdveného v ucebné
(tj. 2 aZ 4 hod. tydné). V kurzech zajem-
ci ziskavaji nejen znalosti teoretické, ale
zejména praktické dovednosti pfi ndvrhu
a konfiguraci pocitacovych siti, a samo-
zfejmé pti odstrafiovani problémd v téch-
to sitich.

V ramci studia NetAcad nabizime
v soucCasné dobé kromé jiz tradi¢niho
zakladniho Ctyfsemestrového kurzu
CCNA (INTRO+ICND), pojednévajici-
ho o zakladech pocitacovych siti, smé-
rovani a smérovacich, dale o zédkladech
pfepinéni, smérovani a WAN technolo-
giich, a navazujictho pokrocilejsiho
étyfsemestrového kurzu CCNP (BS-
CI+BCRAN+BCMSN+CIT:  rozsifené
smérovani, vzdaleny piistup, vicevrstvé
pfepinéni a odstrafiovan{ problémt a za-
vad v sitich) také nasledujici kurzy:

NS-Network Security (SNRS+SNPA)
— dvousemestrovy kurz s vyukou na Cisco
smérovacich a zafizenich PIX firewall,
s nasledujici néplni prvniho semestru
NS1 - zranitelnost, hrozby a ditoky v po-
¢itacovych sitich, bezpecnostni politiky
a planovani, zatizeni slouzici ke zvyseni
bezpecnosti, identita a ddvéryhodnost,
AAA, CSACS, filtrovani datového provo-
zu. Druhy semestr NS2 nabiz{ moZnost
ziskani znalosti a dovednosti z techno-
logie a konfigurace detekce a prevence
pranikd, Sifrovani a VPN, konfigurace
VPN pomoci PSK a certifikdtd, architek-
tury a spravy ,bezpecné* sité.

FWL - Fundamentals of Wireless
LAN - jednosemestrovy kurz zahrnu-
jici: ivod do bezdratovych technologii,
terminologii, standard IEEE 802.11
a bezdratové sifové karty, teorie bez-
dratového pfenosu a topologie siti,
konfigurace aktivnich bezdratovych
prvkd - pfistupovych bod@ (AP) a mos-
tl, pasivni prvky — antény, bezpecnost

v bezdratovych sitich pouzitim WEP,
Cisco LEAP a 802.1x protokold, ndvrh
a instalaci bezdratovych siti a odstratio-
van{ problémt a zavad v bezdratovych
sitich.

IPT - IP Telephony - jednosemes-
trovy kurz zameéfeny na Call Manager
Express, pfipojovani k siti PSTN a pro-
pojovani routerd s CME pres LAN ¢i
WAN sit.

Sitova akademie Cisco je urcena stu-
dentim star§im 16 let. Horn{ vékova
hranice k zahéjeni studia nenf omezena.
S vyjimkou technické angli¢tiny (z oblas-
ti pocitacd) a chuti a schopnosti ucit se
nové véci nejsou vyzadovany od zajemct
o studium Z&dné dalsi znalosti ani doved-
nosti. Kazdy z uchazecd by si vSak mél
rozmyslet, zda jeho zdjem o problema-
tiku je tak znacény, aby se k narocnému
studiu pfihlasoval. Studium NetAcad Ize
zahéjit kontaktovanim osoby odpovéd-
né za chod dané akademie, pficemz se-
znam akademii véetné kontaktnich osob
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je uveden na webu http://www.cnap.
cz/Default.aspx?subsection=24. Lokélni
akademie mohou (ale nemusi) pfijmout
mezi své studenty i dal$i zajemce ze
Skol, jeZ nejsou drzitelkami akademie, ¢i
z neakademickych instituci. Zajemce se
miZe o podminkéch studia informovat
pfimo u kontaktni osoby jemu vyhovuji-
cf lokéln{ akademie.

V soucasné dobé disponujeme Sesti
lektory, ktefi jsou studentim k dispozi-
ci pfi vjuce naSich kurz v uc¢ebnéch na
katedfe telekomunikaéni techniky — FEL
CVUT v Praze 6. Dosavadn{ reakce na
program NetAcad jsou velice kladné,
coZ 1ze dokumentovat zejména znaénym
mnozstvim novych uchazecl o zafazeni
do nasich kurzd.

V soucasné dobé v Ceské republice
funguje 6 regionélnich akademii, které
jsou soucasné i akademiemi lokdlnimi,

a cca 50 lokalnich akademii. Po celém
svété ve vice nez 150 zemich studuje ve
vice nez 11 000 akademiich cca 400 000
studentd.

Dalsi informace o NetAcad, vetné os-
novy studia a elektronické pfihlasky, lze
nalézt na http://rcna.cesnet.cz, pfipad-
né http://cnap.comtel.cz.

|
Martin Cerny, Radim Berger
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NetAcad Enters Its 10th Year!

This year will be the seventh year in which CESNET, z.s.p.o. (http://www.cesnet.cz), in
cooperation with the Department of Telecommunications Engineering, Faculty of Electri-
cal engineering, Czech Technical University in Prague (http://www.comtel.cz), has con-

tributed to the Networking Academy Program (NetAcad) in the scope of distance learning
support. The NetAcad is educational program established in 1997, aimed at teaching ex-
perts how to design, build and administrate computer networks. The program strives to
cover globally growing demand for higher numbers of top-quality networking experts.

The NetAcad courses involve combi-
ned studies - classroom teaching is deli-
vered in Czech language and password-
-protected study materials are available
online in English. In order to cope with
the courses successfully, students are re-
quired to spend as much time working
on their own as they spend in classes
(two to four hours a week). The courses
offer theory and practical skills related to
the design and configuration of compu-
ter networks, including network trouble-
shooting.

As part of the NetAcad, besides the
traditional basic four-semester CCNA
course (INTRO+ICND), discussing
the rudiments of computer networks,
routing, routers, switching basics, in-
termediate routing and WAN technolo-
gies, and the follow-up more advanced
four-semester CCNP course (BSCI+B-
CRAN+BCMSN+CIT: advanced routing,
remote access, multilayer switching, and
fixing problems and defects in networks
— internetwork troubleshooting), we also
offer the following courses:

NS - Network Security (SNRS+SNPA)
— a two-semester course with teaching
on Cisco routers and PIX firewalls. The
first semester, NS1, covers vulnerabili-
ty, threats and attacks in computer net-
works, security policies and planning,
security-enhancing equipment, identi-
ty and trustworthiness, AAA, CSACS,
and data operation filtering. The second
semester, NS2, offers to students the
chance to acquire knowledge and skills
related to technology and configurations
for detecting and preventing intrusion,
encrypting and VPNs, VPN configurati-
ons via PSKs and certificates, architectu-
res and administration of the “safe” net-
work.

FWL - Fundamentals of Wireless
LAN - a single-semester course, includes
an introduction to wireless technology,
terminology, the IEEE 802.11 standard
and wireless network cards, the theory
of wireless transmission and network
topology, configurations of active wire-
less elements — access points (AP) and
bridges, passive elements — aerials, secu-

rity in wireless networks via WEP, Cisco
LEAP and 802.1x protocols, the design
and installation of wireless networks,
and the fixing of problems and defects in
wireless networks.

IPT - IP Telephony — a single-semester
course focused on Call Manager Express,
connecting to a PSTN network and con-
necting from one router across the LAN or
WAN to another router running CME.
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list of academies and contact persons is
available at http://www.cnap.cz/De-
fault.aspx?subsection=24. Local acade-
mies may (but are not required to) admit
students from among other interested
persons from schools, which are not
academy holders or from non-academic
institutions. Candidates can learn more
about the study conditions from the
contact person of the relevant local aca-
demy.

At present, we have six lectors who
are at the disposal of students during
classroom teaching at the Department of
Telecommunications Engineering, FEE
CTU in Prague 6. The NetAcad program
has been well received, as demonstrated
by the high numbers of new candidates
seeking to join our courses.

There are currently six regional aca-
demies (which are working as local

The Cisco Networking Academy is in-
tended for students over the age of 16.
There is no upper age limit for those
wishing to join the program. Apart from
computer-related technical English and
a willingness and ability to learn new
things, no other knowledge or skills are
required to join the program. However,
all candidates should consider whether
their interest in the subject is deep
enough to warrant registering for such
studies. Students can join the NetAcad
by contacting the person responsible for
the running of the relevant academy; a

academies too) and approximately 50 local
academies in the Czech Republic. World-
wide, around 400 000 students study in
more than 11 000 academies in over
150 countries. More information about
the NetAcad, including curricula and
electronic application forms, is available
at http://rcna.cesnet.cz or http://cnap.
comtel.cz.

|
Martin Cerny, Radim Berger
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ITS Praqgue ‘07

Automatic Identification of Vehicles & Equipment
Petr Bures; CTU in Prague
This paper presents latest development in standardization of auto-
matic vehicle and equipment identification. Automatic identification is
already used in electronic fee collection systems and without proper
stadardized technical solution it would be difficult to establish data
exchange and other means of interoperability between vehicle and in-
frastructure. Oncoming issue is electronic registration identification,
which is to be used electronic vehicle registration.
ID 01

Universal ITS On-Board Unit
Kamil Dedecius, Svitek Miroslav; CTU in Prague, Faculty of
Transportation Sciences, Institute of Control and Telematics
The paper discusses a proposal for a software architecture of a Uni-
versal ITS On-Board Unit designed as a project at the CTU in Prague. In
the first section, it reveals the system requirements for such a system.
Then a modular telematic kernel-based architecture is described. The
rest of the document defines a middleware concept, which could enable
easy third-party access to the system in order to add new features and
services.
ID 02

Intelligent Video Systems
Jan Drbohlav; AZD Praha

Capacity of transport network can be increased by modern telematic
applications, by way of optimize traffic control and homogeneity load of
road commutation. Very important for traffic optimize are video systems,
which introduced safety of road traffic. These sorts of systems represent
repress and prevent telematic applications. Repress application works on
picture recognize basis, and they can read license number of cars, which
are overstepping transport ruling. The information about this car is send
to police station for assessment penalty. Prevent function video systems

consist of analyzing driver behaviour in risk situation.
ID 03

AID in Urban Areas
Jan Drbohlav; AZD Praha

Automatic incident detection in urban areas based on traffic date re-

presents a very difficult problem mainly due to the traffic in these areas

being a soft system. It means that the problem of automatic identifica-

tion cannot be solved by traditional methods (Hydrodynamic analogy,

Methodology of hard systems). Therefore the NISMAD methodology

was used (for this soft system). Incident identification proceeds from

five sub models (linear regression and auto regression model). Results

from these sub-models are mixed up in a hybrid model, which offers
an incident report.

ID 04

Usage of IDS Items in Povazska Bystrica
Andrea Gavuloval, Jan Celko!, Peter Banovec?, Tomés Tokos3
! Stavebn4 fakulta Zilinskej univerzity v Ziline, Katedra cestného
stavitelstva
2 ARDOS AZ, Bratislava
3 NOPE, Bratislava
Through road 1/61 in Povazské Bystrica is often a source of traffic
congestions and accidents. The main cause of continual traffic problems

ITS Prague ‘07
Abstract
Proceedings

is traffic-light controlled crossroad of roads I/61 and 11/517 in the cen-
tre of the town. This crossroad is markedly overloaded and congestions on
the road /61 have usually more than 1 km. From these reasons a proce-
edings for traffic management was designed and realised in second half of
2006. Dynamic traffic management and complex solution with application
of Intelligent Transport Systems in solving area are described in the article
by detail.

ID 05

CTU Curriculum Innovation for Car Industry Needs
Pavel Hrubes, Jaroslav Machan
CTU in Prague, Faculty of Transportation Sciences
Skoda Auto

Project named Innovation of study program branch , Engineering Infor-

matics in Transportation and Communications“ in relation to the needs of

automotive industry, currently running on Czech Technical University in

Prague, Faculty of Transportation Sciences (CTU FTS), is aimed to improve

student practical skills and knowledge in common methods and tools used

in industry. Partner organization SKODA AUTO company as a leader in

Czech automotive industry is guarantee of open access to latest techno-
logy.

ID 06

Safety of European Level Crossings
Ale§ Janota, Karol Réstoény, Jifi Zahradnik, Jozef Svec
University of Zilina

The primary objective of the paper is to inform participants of ITS Pra-
gue’07 Conference about the actual state and the latest results of the Euro-
pean project SELCAT - Safer European Level Crossing Appraisal and Tech-
nology. The project was kicked-off in September 2006 with a total budget
about 860 000 € granted from the European Committee within the 6th
Frame Programme and planned duration 22 months. The paper informs

about performed steps and project solution and brings some first results.
ID 07

The Telematics Analysis of Motor Vehicle’s Driving Modes
Boleslav Kadlecek, Ladislav Pejsa, Miroslav Svitek
CZU Praha, FD CVUT

Data are collected through the motor vehicle with support of OBU. The
data collection uses signals from several points. Outer factors affecting the
driven vehicle are analysed simultaneously. Engine’s homologation me-
chanical characteristics are known. Mechanical characteristics are updated
after app. 100 thousand kilometers with longer operating vehicles. Actual
dynamic characteristics of driven vehicle are analysed from above menti-
oned data. Dynamic characteristics are applied in telematics way and it

enables these outputs e.g.:
ID 08

Managing System of the First Czech Highway Tunnel Valik

on D5

Jaromir Klaban

Teco
First highway tunnel in the Czech Republic named Valik on D5 was ope-
ned in October 2007. Though the tunnel is short, all safety components
according to European standards were integrated. Application of PLC TE-
COMAT and SCADA RELIANCE for control this traffic node is described.
ID 09
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The Austrian Telematics Master Plan
Werner Kovacic
Federal Ministry for Transport, Innovation and Technology

At the end of 2004 the Austrian Telematics Master Plan was presented.
Since then the Master Plan is implemented. This lecture is going to present
the development of telematics in Austria and then, as a main part will
focus on the Master Plan and its implementation. The work on the Tele-
matics Master Plan started in 2002 and ended in 2004, the external costs
amount about 700.000 € mainly for the project management and some

orders for Austrian and Swiss consultants.
ID 10

VERAZ3, status of cross border efforts in the EU Member
States
Jan Malenstein
The Netherlands’s National Police Agency
The 3rd VERA project started on August 1, 2006, 2 years after the
ending of VERAZ.

After a development over 8 years, starting with VERA1 in 1998, the
project has moved to a state where hands on testing of the effective and ef-
ficient exchange of enforcement information across the European borders
will be taken up.

ID 11

Traffic Information Using Floating Car System
Jiti Novobilsky
Central European Data Agency

Deriving traffic information from signaling data about movements of cell
phones throughout the cellular network are becoming more and more an
important source of consistent, precise and detailed traffic data for entire
regions or even states. A pilot test of a CFVD — Cellular Floating Vehicle
Data in combination with additional GPS data is currently carried out in
Prague by Central European Data Agency in cooperation with The City of
Prague (TSK and UDI), T-Mobile, ITIS Holdings and SGS. After a successful

pilot testing, a nation-wide project for generating traffic data is planned.
ID 12

Economical, Ecological and Safety Solution for Electronic
Toll
Ladislav Pejsa, Boleslav Kadlecek, Tomas Tvrzsky,
Michal Hasek
Telematix Services, CZU - Technical faculty

The project goal is to provide research, development and testing of the
complex system for determining and picking of the electronic toll with ran-
dom set and differential rated segments of the Czech roads. With respect
to the individual attributes and the technical state of the vehicle will be
this toll comprised: 1) Economic component, 2) Ecological component, 3)

Safety component.
ID 13

Black Box - Research & Development Project of the CZ
Ministry of Transport
Martin Pipa, Jifi Plihal
Centrum dopravniho vyzkumu

The project BLACK BOX is solved in the frame of R&D for the Ministry
of Transport of the Czech Republic in the period IV.2004-XI1.2006. The
name of project is derived from the ,black box“ data recorders used in air-
plane cockpits. Black Box (Event Data Recorder) allows collecting, record,
store and export data related to motor vehicle pre-defined events. In the
frame of the project we have designed two functional specimens of such
devices. The design of relevant Czech legislative and feasibility study is

part of project solution as well.
ID 14

RFID Monitoring of Dangerous Goods
Pirnik Rastislav, Kmet Vladimir, Gavulova Andrea
University of Zilina
As a consequence of growing intensity of hazardous material transport
(NN), the risk of endangering participants in the road traffic and harming
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the environment and property is significantly rising. Generally used and
almost natural to everyone EAN codes, which enable automatic code scre-
ening as means for data input into the individual information systems are
no longer sufficient. Higher demands are put on record keeping of goods,
therefore EAN codes are being more frequently replaced by technology
of radio frequency identification RFID. This technology together with in-
formation technologies (IT, mobile data transmission systems GSM, na-
vigation systems GPS and others) offers almost unlimited possibilities of
monitoring and record-keeping of hazardous materials.

ID 15

Informacni podpora pro nevidomé, Projekt V&V MD CR
Jifi Plihal, Martin Pipa, Pavel Rocek
e4t electronics for transportation, Centrum dopravniho vyzkumu,
APEX
Autofi tohoto pfispévku by radi pfedstavili aktualni stav feseni projek-
tu MD CR NEVI. Cilem tohoto projektu védy a vyzkumu je vyvinout,
odzkouset a vytvofit predpoklady pro uvedeni do provozu jednotného
geografického, akustického a orientaéniho systému, ktery by osoby se
snizenou schopnosti orientace a pohybu pfedevsim slabozraké navigoval
k zadanému cili. Jednim ze zékladnich predpokladt realizace sytému je
stanoveni polohy uzivatele. K tomuto Gcelu je vyuzivan druZicovy sys-
tém stanoven{ polohy GPS ¢i do budoucna pfipravovany systém Galileo.
Projekt je nyn{ v druhém roce teseni.

ID 16

Weight in Motion in the Realm of ITS
Ondrej Pribyl
Robot Visual Systems
This paper introduces the concept of weight in motion. Rather than
discussing the principles of WIM, the reasons for such systems are pro-
vided and their need justified. Another important objective is to discuss
possible usage of WIM systems within the scope of Intelligent Transpor-
tation Systems, with focus on Electronic Fee Collection.
Also, a fully automated WIM system with enforcement from company
ROBOT Visual Systems GmbH is briefly discussed.
ID 17

Is not Term of a Traffic Telematics only Magic Formula?
Pavel Pfibyl
Juraj Spalek
ELTODO EG
University of Zilina

The paper discus very common problem - is not term of a “traffic
telematics” only magic formula to force a given solution?. The reason
for this statement is that many designers and investors design and built
“telematics” systems; sometimes without knowledge what this word
means.

The first definition of traffic telematics was work on in 1997 and it
defines telematics as connection telecommunication and information
technologies. It is not enough because the main aim of these alliances
systems is connect each contribution of subsystem to one target func-
tion.

ID 18

eCall Ex-ante Assessments
Alexandra Holubovd, Paul Riley
Babtie
(CTU in Prague, Faculty of Transportation Sciences)

Important positive impacts of an automatic emergency call system are
in reducing of economic loss from decreasing number of fatalities and
severity of injuries in traffic accidents and in travel time savings due to
exact location provided by the system immediately after accident and
faster clearance of accident after-effects. This study shows that the eCall
system can significantly help with rescue of human life in the accident
situation. But only the results of economic assessment do not answer the
question whether to accept compulsory equipment of eCall units to new

cars from the view of Czech republic.
ID 19
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Free Flow Electronic Toll Collection Interoperability
Case Studies
Paul Robinson
Jacobs Consultancy (Jacobs Babtie)

This paper aims to introduce the reader to the Electronic Toll Colle-
ction interoperability issues that have been faced in several countries
and the way they have been addressed. This is presented through a se-
ries of case studies including Chile; Ireland and Florida USA. For each
case study, the paper provides an overview of the tolling arrangements,
summarises how toll collection interoperability has been achieved and
highlights some of the issues and benefits with the individual approa-
ches.

ID 20

Preferences of Public Transport Vehicles on Crossroads
Zdenék Schimmer
In the city of Brno (CZ) are developed state-of-the-art tool to control
traffic lights. In defined time or location or case, public transport vehic-
le sends a data-packet by radio to the traffic light controller, e.g. GPS
coordinates, value of delay, route through the intersection, standing
or going, the door opening or closing, line number, and others. The
control equipment has ability to rule operating algorithm. The vehic-
le transmits data, and light controller has finally right to determine
between vehicles.
ID 22

New Way of Parking Trucks at Service Areas
Guido Schuster
Landesbetrieb Mobilitdt Rheinland-Pfalz

By the increasing number of trucks the capacity of service areas is
more and more often insufficient. Especially during evening and night
time the capacity will be exceeded with dangerous and chaotic situati-
ons in the access, exit and the service area as well. The road authority
of Rheinland-Pfalz see in the so-called Telematics-Controlled-Parking
a solution component to meet the challenge in handling the capacity

problem for trucks on service areas.
ID 23

URBAN CONGESTION, EUROPE --- SOLUTIONS
Russell H. Smith
Richmond Strategic Management Ltd.

Review of Urban Congestion in Europe:

Overall Trend of Congestion. Reasons for Action — addressing poli-
tical, environmental and financial issues. The Only Solution - effecti-
ve road pricing system, adapted to the specific city. Active European
Congestion projects; London, Stockholm, with results. Road Pricing
Systems - concepts, not detailed technology. Suggested Future RUC
System Trend. Recommended Action — Today!

ID 24

Pan-European Framework for Administration of On-trip
Traffical Information in Multimodal Personal Transportation
(eMOTION)

Tomd$ Starek
Miroslav Svitek
Tomas Tvrzsky
Telematix Services
CTU in Prague, Faculty of Transportation Sciences
Telematix Services
Paper introduces the European Commission project called eMO-
TION. Subject of eMOTION is to specify a Europe-wide multi-modal
traffic information service that offers real-time information and spe-
cial services for road and public transport users on on-trip-devices like
PDAs/Smart Phones respectively in-car-systems. Scope of services are
real time traffic information for road traffic and public transport, dyna-
mic multi-modal routing services and special services like reservation
of parking spaces, booking of personalised public transport services
etc.
ID 25

Technological Possibilities of Urban Tolling Systems
Tom4ds Starek
Miroslav Svitek
Tomas Tvrzsky
Telematix Services
CTU in Prague, Faculty of Transportation Sciences
Telematix Services
At first general architecture of the urban road pricing systems is in-
troduced and followed by detailed description of the core parts — pri-
cing, enforcement, back-office. Prospective respectively suitable tech-
nological solutions of these basic subsystems are described and put in
the context with the city parameters which are directly connected with
the system proposal (traffic volumes, area, number of entries, etc.). Fi-
nally, aggregated recommendations concerning the proper technology
selection are listed and presented.
ID 26

SISTER - Telecommunication Technologies & Galileo
Integration
Tom4ds Starek
Miroslav Svitek
Tomas Tvrzsky
Telematix Services
CTU in Prague, Faculty of Transportation Sciences
Telematix Services
Paper introduces the European Commission project called SISTER
(Satcomm In Support of Transport on European Roads). SISTER is desi-
gned to investigate, validate and develop key areas that will affect the
adoption of satellite communications systems within the road transpor-
tation sector. It will promote the integration of satellite and terrestrial
communications with GALILEO to enable mass market take-up by road
transport applications.
SISTER will address the integration and convergence between Sat-
com and GALILEO from two perspectives:
e how satcomm can combine with GALILEO to provide more effective
applications
e how satcom can provide services that enhance the GALILEO positi-
oning service itself
ID 27

Tools for Evaluation of ITS
Tom4ds Starek
Miroslav Svitek
Tomas Tvrzsky
Telematix Services
CTU in Prague, Faculty of Transportation Sciences
Telematix Services

Paper introduces the Czech ITS (Intelligent Transport Systems) evalua-
tion approach, which has been developing through the Research and De-
velopment programme of the Ministry of Transport (1F41E/093/120).

Core part of proposed evaluation methodology leads towards the usage
of fuzzy-linguistic approximation and cost-benefit analysis. It enables eva-
luation and enumeration of almost all ITS impacts including socio-econo-
mic and qualitative which represents one of project’s practical goals.

In general, proposed evaluation process enables not only to evaluate
most of the ITS impacts but also to cover whole ITS application’s or
service’s life-time period.

ID 28

Mobile Object Monitoring on the Airport Surface
Miroslav Svitek, Adam Tatar, Ondfej Bily
CTU in Prague, Faculty of Transportation Sciences; Telematix
Services
Control and Monitoring of Car Movement on the Airport
e simplification of air traffic controller‘s work
e makes easier to monitor and control fleet all over the airport area
e safety and smoothness of operation enhancement
e Warning! in case of on-coming collision
ID 29
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Support of Dangerous Goods Transport Based on GNSS
Miroslav Svitek, Ondfej Bily
CTU in Prague, Faculty of Transportation Sciences; Telematix
Services

Link between Monitoring and Management System for the Transport
of Dangerous Goods and E-Call — Emergency Call System
e Information System for Control and Monitoring of Dangerous Goods

with Help of GNSS
e E-call - Emergency Call System

Functions of the System:
e Validate forwarding via web page on the basis of defined criteria of

ADR
e Generate a safe route for certain transport
e Monitors dangerous goods with help of GNSS
e Prevents accidents and living environment’s threats

ID 30

The Telematics’ Use for Emission Measurement of Driven
Motor Vehicle
Miroslav Svitek, Ladislav PejSa, Boleslav Kadlecek
FD CVUT, CZU Praha

Dynamic motor vehicle’s data are measured during its drive. The
data are used to determine instantaneous values of specific harmful
emission fractions of exhaust gases that are produced by the vehic-
le. These data together with implemented vehicles’ onboard computer
data are applied for a telematic monitoring of a mass production of in-
stantaneous emission fractions on specific roadway sections where the

vehicle was located in real time.
ID 31

Introducing RDS-TMC in Slovakia
Arpad Takacs, Jan Tuska

Vyskumny ustav spojov, n. o. (Research Institute of Posts and Tele-

communications, non-profit organization)

Slovakia is preparing for launching a regular service of RDS-TMC
(Radio Data System - Traffic Message Channel) that can offer dynamic
route guidance — alerting the driver of a problem on the planned route
and calculating an alternative route to avoid the incident. The purpose
of this contribution is to sum up the milestones of introducing the ser-
vice having reached so far and inform about the plans for 2007.

ID 32

Methodology for Evaluation of Transport Management
Systems
Tomas Tichy
ELTODO dopravni systémy

The paper deals with a suitable presentation and implementation

of intelligent traffic systems for traffic control in city areas, which one

reacts on traffic incident, accidents congestion special states of other

technologies etc. The main purpose is to present problems and possible

solutions while optimizing the traffic flow in the traffic net. As a per-

spective possibility of solving the telematics application was realized

project with higher algorithm traffic control by using system MOTION

in the area of Smichov in Prague. The article refers about the metho-

dology of evaluation and comparison the modes of traffic control in
the area.

ID 33

Microsleeps Detection Using Fuzzy Procedure
Tomas Tichy, Josef Faber, Mirko Novak
CVUT Fakulta dopravni, Ustav {dici techniky a telematiky
The goal of this paper is to suggest the system of detection and
evaluation of the decrease of drivers” attention. The paper refers to
possible reasons and risks of a phenomenon called micro-sleep. It also
describes the measurement methodology. The paper a new way of de-
tection and evaluation of micro-sleep. The philosophy of fuzzy system
and knowledge system is used. The state of the proband is classified
by classification modules F-COMS and C-COMS, which were designed
specifically for these systems. The paper also describes the individual
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frequency of EEG spectrum including their mutual dependency in par-
ticular states.
ID 34

Mobile Phones Detector
Tomas Tvrzsky , David Repa
Telematix Services

Idea to use position information of mobile phones to estimation of
data like travel time or transport stream is not new, but the method
used by R&D project solved this task without mobile operators. The
precision of new method is up to 10 meters and this solutions offer new

possibility of using, e.g. passenger identification, security etc.
ID 35

Precise Prediction of Road Surface Lifetime Using ITS
Instruments
Tomas Tvrzsky, Michal Hasek
Telematix Services
Precise prediction of pavement life-time. The influence of total
weigh, axle loads and vehicle speed measuring without the traffic rest-
riction on the pavements and bridges preservation. Links to the intelli-
gent highway systems introduction.
ID 36

Projekt VaV ,Zavadéni myta ve méstech
v podminkach CR“
Pavla Urbénkova
Babtie

Cilem piispévku je shrnuti vysledkd projektu vyzkumu a vyvoje Mi-
nisterstva dopravy ,,Zavadéni myta ve méstech v podminkach Ceské re-
publiky“. Hlavnim pfedmétem je prezentace dvou zavérecnych vystupt
projektu - dokumentd ,Popis stdvajiciho stavu oboru myta ve méstech
ve svété a piikladovéd praxe“ a ,Implementaéni navod k zavedeni myta
ve méstech véetné rozboru vysledkd prizkumu pfijatelnosti myta ve
meéstech a prizkumu stanoven{ parametr k modelovan{ dopadd mést-

skych mytnych systémd.
ID 37

Prerequisites of Prediction Diagnostics Implementation
Tomas Brandejsky, Martin Leso, Zdenék Votruba
CTU Prague, FTS

Prediction diagnostics (PD) is significant modern and powerful tool
for assuring high reliability of complex heterogeneous systems. That is
the reason why the aim to implement it in traffic systems / vehicles is
easily understood. On the other hand PD poses specific prerequisites on
the knowledge of state space (incl. certain specific internal states) and
the course of state trajectories. This feature of PD causes bearable pro-
blems in the cases of new systems design. The situation is significantly
more complicated if PD is to be implemented into existing system. Pros

and cons of such attempt are discussed.
ID 38

ETNITE Project Results
Zuzana Bélinov4, Jindfich Sadil, Miroslav Svitek
Faculty of Transportation Sciences, CTU

Project ETNITE - European Transnational Network for ITS Training
and Education, has successfully completed its aim — to create and support
self-sustaining European network — ITS-EduNet, that will (as now the ET-
NITE project is doing) improve and promote ITS and raise general aware-
ness of ITS by sharing the knowledge resources, creating vast database of
specialized ITS materials and enhancing ITS education in order to achieve

a breakthrough in the human resource potential available in ITS.
ID 39

The Euro-Regional Projects 2001-2006 & beyond
Martin Nemec
AustriaTech
In 2001 the European Commission launched the TEMPO programme
for Trans European intelligent transport systeMs PrOjects. TEMPO is
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part of the MIP (multiannual indicative programme) which has a dura-
tion from 2001-2006. The main objective of TEMPO is to enhance road
safety and the service quality along the TERN (Trans European road
network) through six interlinked multinational Euro-Regional projects.

ID 40

The European COOPERS Project - Co-operative Traffic
Management
Hannes Stratil, Werner Rom, Andreas Schalk
Efkon AG

COOPERS (Co-operative Networks for Intelligent Road Safety) is a key
European Research & Technology Development Project in the area of co-
-operative ITS co-funded by the European Commission.

The aim of the project is the enhancement of road safety and traffic
efficiency by connecting vehicles and road infrastructure via continuous
wireless communication links for exchanging direct and up-to-date traffic
information relevant for the specific road segment.

COOPERS stresses the role of the road operators in co-operative servi-
ces, specifies the required in-vehicle and roadside equipment, evaluates
multiple communication protocols, defines 12 specific COOPERS services,
and eventually makes “co-operative traffic management” become real.

ID 41

Next Generation Interoperable On-Board Units for CN/
GNSS and DSRC based Road Charging
Wolfram Tuchscheerer
EFKON mobility

Several tolling systems coexist in Europe today. Besides microwave
DSRC based solutions the first GNSS/CN based tolling system has suc-
cessfully been launched. More such systems are coming up. To ease the
live of drivers and hauliers, systems communicating seamlessly with
existing and hopefully with future systems are required. One of the
basic components in this context is the On-Board Unit (OBU). A lot of
different ideas and requirements how the OBU should interwork with
the Road Side Equipment (RSE) and Central Equipment (CE) exist and
currently no one of them has gained general acceptance. Nevertheless,
OBUs supporting those ideas are under development. One conceptual

prototype device will be presented.
ID 42

State of the Art and Plans for ITS in Slovenia
Dean Herenda
Slovenian Ministry of Transport
ID 43

ITS Deployment on the Hungarian Motorway Network in
the Framework of CONNECT
Tamas Tomaschek
AAK (State Motorway Management Co. LTD) — Hungary

The presentation gives an overall view of last year‘s investments, and
plans of the near future in deploying ITS on the Hungarian motorway
network. Between 2005-2007 there were a great boom of ITS on the
Motorway Network, with the implementation of several VMS signs,
and monitoring pilots. The development continues in 2007-2008, too,

with the implementation of III. Phase.
ID 44

ITS for road transport on a European level
Guido Miiller
European Commission
Directorate-General for Energy and Transport (DG TREN)
Unit G3 - Logistics, innovation, intelligent transport & co-modality
Intelligent Transport Systems (ITS) form an important part of Euro-
pean transport policy to make better use of transport infrastructure and
improve traffic safety. The presentation will give an update on current
ITS policies, programmes and activities on a European level. Main focus
will be on ITS for road transport while taking into account the integration
with other modes to achieve co-modality. Specific issues will be cross-
-border traffic management, multi-modal traveler information and ITS for

freight transport. An outlook will be offered on the new programme peri-
od for the Trans-European Transport Networks (TEN-T, 2007-2013).

ID 45
Platebni karty v dopravé
Jifi Matéjec
SDT CR
ID 46
Vysledky projektu CONNECT v CR
Martin Pichl
Ministerstvo dopravy CR

ID 48

The Electronic Tolling System — Implementation & Expe-
rience
Karel Feix
Kapsch Telematic Services
On January 1, 2007, the Czech Republic’s nationwide electronic tol-
ling system “MYTO CZ” started commercial operation. This system for
heavy vehicles with a maximum permissible laden weight of 12 tonnes
and above is currently in effect on 970km of selected highways and
motorways throughout the country. Within nine months Kapsch, as
the chosen supplier, was able to design, develop, manufacture, erect,
integrate and implement this complex, MultiLane Free Flow tolling
system, including setting up a nationwide distribution network for On
Board Units with prepay and post-pay capabilities, as well as establish
multilingual services and a support network to enable technical and
commercial operation of the system.
ID 101

Designing the Control System for the Tunnel Safety
Petr Svoboda
SPEL

The goal of this article is to create a guideline in a tunnel control
system (TCS) design to deliver a safe and efficient tunnel control. The
necessary principles of HW and SW design are discussed with specific
respect to the controlled technology. In the result, the concrete re-
commendations for tunnel control system design are presented to the
reader. Special attention is paid to the communication platform, to the
solution of redundancy, to the network buildup, and in a last place to
the SW platform. Moreover, reader is led to the discussion about the

pros and cons of the centralised vs. distributed control system.
ID 102

Pouziti dispecerského terminalu IP TouchCall pro opera-
tivni fizeni vozového parku
Martin Balcarek
TTC MARCONI
ID 103

Nediskriminacni inteligentni hybridni On Board Unit
LUPUS
Jaroslav Altmann; Vladimir Vejvoda
PRINCIP

Prispévek popisuje architekturu inteligentni hybridn{ OBU vyvinutou
spolecnosti Princip, zaclenéni hybridniho zptsobu EFC do stévajici infra-
struktury DSRC a praktické zkuSenosti s testovanim hybridnich OBU na
zpoplatnénych komunikaci v CR, v centru Prahy a Londfna.

Déle predklddé dikazy o jednoznacné ekonomické a technické preva-
ze inteligentniho feSeni resp. inteligentni (tlusté) OBU proti tzv. tenké-
mu klientovi.

ID 104

Telematické aplikace na dalnici D8
Jifi Barton
SPEL
Otevfeni dal$tho useku délnice D8 délky 23,5km v prosinci 2006
prochazejiciho pies Ceské Stfedohofi az na hranici s Némeckem zna-
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menalo z pohledu predevsim motoristické vefejnosti a sluzeb vazanych
na dopravni infrastrukturu dalsi vyznamny krok ke zvySeni dopravni
obsluznosti a mobility obyvatelstva. Z pohledu odbornik® a specialis-
ti zaméfenych na dopravni telematiku lze vsak toto dilo, predevsim
s ohledem na pfitomnost dvou tunelovych staveb, prezentovat jako
nejrozsahlejsi telematickou aplikaci zaméfenou na bezpecnost a f{zeni
dopravy na délni¢nim tseku v Ceské republice. Tento piispévek mé
zajemclim pfibliZit jednotlivé aplikace a pfipadné vazby mezi nimi.

ID 105
Inteligentni bezpecné vozidlo
Jaroslav Machan, Sven Patuschka
Skoda Auto
ID 107

Dopravni sluzby zaloZené na technologii mobilni telefo-
nie (Mobile Traffic Services)
Lubos Wedochovic
LogicaCMG

Pred casem uvedla LogicaCMG na trh inovativni feSeni, které vy-
raznym zptsobem zlepsSilo moznosti ziskan{ informaci{ o provozu na
pozemnich komunikacich. Zakladnim principem feSeni MTS je monito-
rovani pohybu jednotlivych mobilnich telefon® v prostoru. Vyjdeme-li
z predpokladu, Ze téméf kazdé vozidlo pfevéazi alesponl jeden aktivni
mobilni telefon, dostaneme po potfebném vyhodnoceni vSech informa-
ci z mobilni telefonni sité dobry obrézek o intenzité a rychlosti provozu

v libovolném misté sledovaného izemi.
ID 108

Preference for PT Information System
Miroslav Siistek
ELTODO dopravni systémy

The main point of this conference is to inform you about possibilities
how to provide public transport services in the large cities more reli-
able and more attractive for passengers. Presentation of already realized
the City Transport Active Preference System with relation on the City
Information System in Olomouc city. System function description and
apprise of public transport vehicles preference results at intersections.

Prospects of system usage and next progress in the future.
ID 109

Elektronické systémy aplikované pro dopravu CR
Jifi Hrdina, Karel Frankl
Asseco Czech Republic

Seznédmeni se systémy aplikovanymi pro Ministerstvo dopravy CR

spolec¢nosti Asseco Czech Republic. Zékladnd principy funkénosti

a vyuziti systémd Digitalni Tachograf, ISCRD (Informacni Systém

Centralniho Registru Dopravct), ISSOD (Informaén{ Systém Statniho

Odborného Dozoru), Projekt elektronického zpoplatnéni komunikaci
v CR.

ID 110

Rozvoj ITS v Evropé
Tomas Jecny
Telefénica O2 Czech Republic

Pfedstaven{ Telefénica O2 z hlediska svétového i Ceské Republiky.
Probihajici projekty a reference z oblasti telematiky. Planované aktivity
Telefénica O2 v oblasti fizeni dopravy, elektronického vybéru myta,

fleet managementu, navigaci atd.
ID 111

Soucasné trendy v dopravni telematice
Filip Linhart
Telefénica O2 Czech Republic
Stru¢ny prehled telematickych sluzeb a potencialnich zakaznikd.
Faktory ovliviujici rlst trhu telematiky. Hlavni soucasné trendy a mo-
tivace zdkaznik. V nédvaznosti na pfedchozi analyzu pfipravované
sluzby a projekty Telefénica O2, Czech Republic.

ID 112

Tolling & Congestion Charging in Europe - Current Expe-
riences and Future Trends
Norbert Schindler
Siemens

In 2007, the Czech Republic became the fourth country in Europe to
introduce a nationwide tolling scheme for trucks on its motorway and
highway network. We will review the experiences made in Switzer-
land, Austria, Germany and the Czech Republic as well as the ongoing
preparations for introducing tolling schemes in Hungary, Slovakia, and
the Netherlands. Similarly, we will present the experiences made in
London and Stockolm with the introduction of Congestion Charging
schemes. In particular, we will discuss major technical challenges for
introducing electronic tolling schemes in urban environments, and

identify future technology trends.
ID 113

Satelitni systémy vybéru myta a jejich dalsi vyvoj
Martin Zaklasnik
Satellic Traffic Management

ID 114
Eliminating Urban Congestion
Todd Martin Appel
[BM
ID 115

Nationwide GPS-Tolling Systems — Enforcement is Key!
Germanys Case Study
Wolfram Tuchscheerer, Michael Nost*, Iris Goberndorfer*
EFKON Mobility, *EFKON AG
Several tolling systems co-exist in Europe today, but GPS systems are
seen as future systems. The largest GPS based nationwide tolling sys-
tem including state-of-the-art manual and stationary enforcement has
successfully been launched already, with EFKON as a major supplier.
The most critical and sophisticated part of any electronic toll collection
(ETC) system is enforcement to detect frauds and ensure revenues for
operators. EFKON has delivered high speed enforcement equipment
and GPS On-Board Units for this largest worldwide ever implemented
GPS project in Germany. As more GPS based systems are coming up
worldwide, a GPS high-end solution to suit customers needs, lessons
learned of the largest GPS nationwide project and an interoperable pro-
totype On-Board Unit will be presented.

ID 116

Digitalni radiovy systém GSM-R
Petr Vitek
Kapsch

Obsahem odborného pfispévku je seznameni s technologii digital-
niho rddiového systému GSM-R. Jsou zde zminény a rozebrény pre-
devsim odliSnosti od vefejného systému GSM z hlediska bezpecnosti.
Autor vychazi predevsim ze zkuSenosti z Uspésné dokonceného pilot-
niho projektu GSM-R v dseku Dééin, statni hranice — Usti nad Labem
— Praha — Kolin.
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Budeme diskutovat o aplikaciach A
ICT a vyuziti internetu:
@ v Statnej sprave,

@ v regionoch, mestach
a obciach, IDEME Bratislava ‘07

Informatizacia az po dediny a mesta

@ v prospech obcanoy,
@ na rozvoj informacnej
spolocnosti. o ) ) o
Medzinarodna odborna konferencia, vystava
a workshop o informatizacii verejnej spravy

www.ideme.net

Podpora rieseni kritickych a krizovych situacii
Grafickeé informacné systemy a aplikacie
Komunikacia obcana a statu

Elektronicka verejna sprava

Strategia a financovanie

Infrastruktara ICT

Vzdelavanie

21. - 22. 6. 2007
BRATISLAVA
Sprava Uc¢elovych zariadeni

Ministerstva zahranic¢nych veci TECHNOLOGIES  pdeam
Slovenskej republiky (SUZA) & PROSPERITY OBEIANSKE ZORULENI

PARTNERSTVA



www.cz.02.com/blackberry

S BlackBerry® se vase
manazerské moznosti:nasobi




