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Kooperativni systémy

« Zalozeny na sdileni informaci mezi ucastniky
silnicniho provozu

» Uprava chovani na zakladé ziskanych informaci

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Vize komplexnich aplikaci kooperativnich systému

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uceni technické v Praze
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Priciny vaznych dopravnich nehod
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Priciny dopravnich nehod

Poradi PriCina nehody PocCet nehod
1. Ridi¢ se plné nevénoval fizeni vozidla 6.704
2. Nepfizpusobeni rychlosti stavu vozovky 5.241
3. Jiny druh nespravné jizdy 3.094
4. Nedodrzeni bezpecné vzdalenosti za vozidlem 2.848
5. Nespravné otaceni nebo couvani 2.782
6. Nezvladnuti fizeni vozidla 1.888
Nepfizpusobeni rychlosti dopravné technickému stavu
7. VOZOVky 1.712

Nedani prednosti upravené dopravni znackou

8. "Dej pfednost v jizdé!" 1.653

0. Jizda po nespravné strané vozovky, vjeti do protisméru 1.091

10. Vyhybani bez dostateCného bo¢niho odstupu 1.074

Informace o nehodovosti na pozemnich komunikacich v Ceské republice za
1. pololeti 2013, www.policie.cz/soubor/2013-06-informace-pdf.aspx

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Motivace ruznych subjektt pro zavadéni novych aplikaci ITS
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Typy kooperativnich systému

e Zalozené na komunikaci

— Vozidlo-vozidlo (V2V, C2C)
— Vozidlo-infrastruktura (V21,C2lI)
— Vozidlo-dalsi ucastnik silniCniho provozu

Souhrnne oznacovany jako V2X

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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DalSi nutné podminky, rizika, atd.

* Funkcni:
— Dosazeni stability systemu
— Zajisteni konzistence
 Ekonomickeé:
— Sestaveni business modelu
— Zajisteni financovani
« Technicke:
— Dostupnost dat
— Vyreseni situaci datového preteceni, atd.
— Zabezpeceni systému
— Zabezpeceni ochrany dat

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Functional: Priklad naristu penetrace vybavenych vozidel

Equipment Rate

=
°
safety T 4
- Jra—
effect @ r—
3 I I p—
p—
D\I
| | 6,30 /_’?“
40% : 2
b3
c?
NSy

30%

A (-2
&‘0/ fore cast)
= ystenr

{ s ——
- a;\O“
20% I | it'ﬂ na‘\“g
@\ve

wehic'es 4
safety / |
min 19’ SF : — l_ ]_

i ass
traffigr 8%, of vehicles (upper and u pW——
ﬂO\h' —
| i
8 10 12 14 16 18 years

= 2.4 Mio Units business private cars first cars
only for Germany ¢ars resold  resold scrapped

firsttime

e LR Y

Menig C., Audi AG: Prezentace C2X kurz, Mnichov, 05/2009

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze



TELEMATICKE SYSTEMY A SLUZBY Prednédska 6

Soucashna situace

* Chybi business case

* EU rozvoj kooperativnich systému silné
podporuje
— Predevsim pro ocekavané prinosy k bezpecnosti
 JiZ probéhla rada projektu financovanych EU
zabyvajicich se kooperativhimi systemy

* Po jejich ukonCeni a demonstraci aplikaci
zahajeny noveé projekty pro uvedeni do praxe

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Business model kooperativnich systému

« Jak a kym budou kooperativni systemy
filnancovany?

« Kooperativni systéemy zahrnuji mnoho
zUcastnenych
« Otazky k vyreseni:
— Jake jsou nejpravdepodobnejsi scénare jejich
zavedeni?
— Jak budou zapojeni spravci infrastruktury?
— Jsou oduvodnitelné vydaje a investice do
kooperativnich systému z verejnych zdroju?
— Jak budou vyreseny dalsi praktické otazky jejich
zavedeni?

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Mozné scénare zavedeni kooperativnich systémii

« Scénar prumyslu
— Skupina prumyslovych partnert se shodne na podpore
zavedeni kooperativnich systému

— Dosahnou shody v zakladnich bezpecnostnich a funkCnich
parametrech nezbytnych pro vzajemnou spolupraci

— Uskali — dosazeni shody mezi konkurenty
« Scénar narizeni
— Verejna sprava se ujme iniciativy zavedeni kooperativnich
systému — napf. jejich nafizenim formou evropské direktivy

— Zakladni bezpecCnostne-technické parametry a funkce
budou definovany a normalizovany

— Zavedeni kooperativnich systému bude povinné pro nova
vozidla od urcitého data

— Uskali — dosaZeni shody &lenskych statd

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Mozné scénare nasazeni kooperativnich systémii

« Sceénar spolecné evropské mobility
— Verfejna sprava a prumysle se shodne na zavedeni
kooperativnich systému a rozdéleni zodpovédnosti
— Vyvoj bude klast duraz na interoperabilitu
— Uskali — dosazeni shody pro jednotlivé role a
zodpovednosti
* Sceénar trhu

— Velke subjekty predstavi vlastni aplikace kooperativnich
systému nezavisle na ostatnich

— Systemy budou zamerené na konkrétni aplikace a
zakazniky

— Trh se konsoliduje az Casem

— Uskali — dosazeni interoperability, zbyteéné naklady na ,
nevitézna reSeni” riziko ztraty duvéry zakazniku v
pocatecnich fazich malé funkCnosti

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Politické souvislosti, podpora

« AkCni plan zavadéni ITS systému
—16.12.2008 prijala Evropska komise

— Navrhuje radu opatreni pro implementaci a navrh
smernice

— Cilem urychlit vstup jiz pripravenych aplikaci na
trn

— Iniciativa podporovani peti Generalnimi
reditelstvimi (DG): pro energii a dopravu, pro
iInformacni spoleCnost a media, pro vyzkum, pro
podniky a prumysl, pro Zivotni prostredi

— 23.4.2009 schvaleno Evropskym parlamentem

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Komunikacni normy pro kooperativni systemy

 Mandat 453 (EC Standardisation Mandate
M/453)

7 oD s

normalizacnim autoritam v Evrope - CEN, CENELEC a
ETSI

— Cil — vytvorit plan spoluprace na vyvoji norem ohledne
V2X komunikace

— ETSI a CEN odpovedeli spoleCnym dokumentem
,Response to Mandate M/453", CENELEC se
neucastni

— Odpovéd obsahuje polozky, které budou
normalizovany

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Vyhodnocovani prinosu kooperativnich systému, moznosti

modelovani

* Pfinos kooperativnich systému zavisi na dopravni situaci
a vlastni komunikaci mezi vozidly

* Modelovani musi zahrnovat obe slozky — dopravni |
komunikacni

« Dulezitost vzajemného propojeni — reakce na obdrzené
Zpravy

* Nové vyrobci simulacnich softwaru je doplfiuji o modul
kooperativnich systému

« DalSi moznost - jednotlivé z téchto déju je mozno
modelovat ve specializovanych simulacnich prostredich.

— modelovani dopravy napf. programy Aimsun,
Vissim, atd.

— Komunikaéni simulator napf. NS2

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Zdroje dat pro kooperativni systemy

Brzdy Aktivni — neaktivni.
Rychlost v km/h
ESP aktivace
Z internich senzort |Stérace Zapnute, vypnuté, intenzita.
vozidla
Venkovni teplota Stupné Celsia.
Cas Cas GMT
GPS Pozice, smér.
vy . Umisténi v jizdnim pruhu Pocet vozidel, jejich Sirka,
Senzory méreni v
dalenosti/rychlosti Ser, ... .
Veaaie Y Analyza rozméru okolnich Odhadovani Sirky objektd,
okolnich vozidel e .
objektu pomeéru stran, atd.
Detekce objektu Relativni pozice, rychlost a
smeér vzhledem k danému
vozidlu a jizdnimu pruhu.
Video systém Odhadovani pohybu vozidla |Pozice v jizdnim pruhu,
trajektorie, atd. slouzici
k varovani pfed vychylenim
se z jizdniho pruhu.

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Zdroje dat pro kooperativni systemy

Monitorovani stavu Sledovani unavy vysoky — stredni - nizky
fidiCe Sledovani stresu vysoky — stfedni - nizky
Z infrastruktury Specifické zpravy Nehoda na silnici

ZacCatek kolony

Konec kolony

PocCasi — dést, kroupy,
bourka, vitr, naledi, milha,

Specifické zpravy Prekazka na komunikaci
Pocasi,

Kolona,

Nehoda,

Komunikace vozidlo —
vozidlo

Specifické zpravy Pocasi

Vysoka intenzita dopravy
Dopravni fidici systém Nebezpecné misto
Udrzba komunikace

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Typy prenasenych informaci

* Opakujici se zpravy
— Mistni informace o nebezpecnych situacich
— Bez preposilani
— Vyhoda — vysoka pravdepodobnost zachyceni zpravy
« Zpravy vyvolané urcitou situaci (vystrazné zpravy,
nouzove zpravy)
— Po zaznamenani nebezpecCi
— Rozsirovani obdrzenych informaci
— Vznika zpozdeni

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Planované aplikace kooperativnich systému

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Mozné typy aplikaci kooperativnich systému

* Typy aplikaci podle vyuziti
— Aplikace pro rizeni dopravy a prepravy
— Logistika a rizeni nakladni dopravy
— Bezpecnostni aplikace

— Udrzbové aplikace

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Priklady aplikaci pro rizeni dopravy a prepravy

* Planovani cest a jejich preplanovavani

« Ziskani presnych vstupnich dat pro ridici dopravni
centra

» Zobrazeni dynamickych dopravnich znacek a
rychlostnich doporuceni

* Dynamické pridélovani dopravnich pruhu

« Uprednostiovani ur€itych druhu dopravy

* Planovani intermodalni dopravy

* Dynamické zpoplatnovani dle stupne kongesci

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Priklady aplikaci pro logistiku a fizeni nakladni dopravy

e Sprava parkovacich zon

« Rizeni pohybu nakladnich vozidel

« Rizeni pfepravy nebezpeénych nakladu
* Planovani multimodalni dopravy

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Priklady bezpecnostnich aplikaci

« Kooperativhi manévrovani

* Nouzove vysilani

« Bezpecnostni varovani

* Prfed-nehodové snizeni jejich nasledku
« Kooperativni snimani

« Koordinované brzdeni

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Priklady aplikaci udrzby

« Kalibrace senzoru (napf. ovéreni spravné funkce
senzoru pomoci spoluprace vystupu ze dvou
senzorovych jednotek v pripade, ze maji poskytovat

stejny vystup)

« VVzdalena diagnostika (napr. sber dat o diagnostice
vozidla do servisniho centra)

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Priklady aplikaci

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Viyuziti jizdnich pruht

* The lane utilisation application enables
dynamic lane restrictions and permissions
depending on location, time or vehicle type.
Lane keeping is another message type
designed to stabilise traffic flow and postpone
or even prevent the accumulation of
congestion. Together with lane specific
positioning, lane specific advice can be given.
For example, only those drivers in the lane to
be blocked get the advice to change lane.
This application also presents opportunities for
road efficiency, e.g. dynamic hard shoulder use
or flexible use of a bus lane.

@ Lane Matching

Source: COOPERS project,
CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Virtualni dopravni znacky a proménne dopravni
znacky

« The Virtual VMS application enables the traffic
management centre to provide drivers with
routing or safety related information. One of the
added values is that the application adjusts the
language of the message to the drivers’
preferences. Another advantage is that
messages can be broadcasted by a road side
unit, which reduces cost on VMS signs and
Increases the availability.

The signs are sent to the car whenever

appropriate, e.g. for the School children alert it is
timebased — depending on the school opening el
and closing times. |

WATCH OUT!

] School Children Alert |
Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze



Prednaska 6

Aplikace pro rizeni dopravy a prepravy

Adaptivni zpoplatnéni uzivatelt silni¢nich
komunikaci

« The road user charging application implements
kilometre based tolling according to the Dutch
government proposal for truck tolling. It is
based on a POMA based distance calculation Kilometer Price
with congestion zones (cities) and congestion | EShaatisii

corridors (road segments) with increased Dall Cxencn adyaton
tariffs. It also supports rush-hour tariffs and 2,051 km congestion corricor

0,332 km congestion zone
1.55 Euro charge

geo-fence based charging points (virtual
gantries). This part of the public road tour
shows the information and tariffs for this part of
the ride, and how fares are calculated in-
vehicle for privacy. Aggregated distance is
communicated periodically utilising CALM and
IPv6 to the EETS compatible tolling back office
in direct contact with the in-vehicle application.

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Omezeni vjezdu

 The vehicle receives an announcement
when it approaches the controlled area of
the city. Specific rules are downloaded
relating to the actual local situation, e.g. A
truck-free zone. When entering the
sensitive area, the rules are applied and
matched with the specific vehicle’s
Information to allow or deny access. If no
access is allowed navigation
recommendations are provided that avoid
the area and guarantee smooth
continuation of the journey.

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Aplikace prava prednosti v jizde

» Priority is requested for a vehicle approaching a
traffic signal. In case no immediate priority is
possible speed advice can be given so that the
vehicle creates its own green wave. In practice
this priority application can be used for public
transport and heavy transport. Preventing
heavy vehicles braking reduces CO2 emissions
greatly. This will be demonstrated at two
intersections along the ‘Loevensteinse
randweg’.

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Rychlostni profil — zelena vina

« The application provides speed advice to
the driver based on current and future
traffic signal stages. This application
uses short range (CALM/ WAVE)
communications to exchange information
between the traffic controller and
vehicles. The traffic control strategy is
communicated to the vehicle in order to
give it a ‘green window’. If the vehicle is
stopped at a traffic light, the ‘time to
green’ is shown on the control panel
display. The demonstration shows how
existing traffic control systems can
benefit from a cooperative vehicle-
Infrastructure approach.

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro rizeni dopravy a prepravy

Mikro smérovani

« Equipped vehicles receive routing advice based
on traffic light plans, the network, congestion,
Incidents or environmental constraints. The
driver receives both the estimated best route to
his destination, as well as a predicted trip time
for the best alternative. The main innovative
aspect of this application is the use of detailed
traffic signal plans rather than average traffic
flows to predict travel time.

@ Micro Routing

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Aplikace pro logistiku a fizeni nakladni dopravy

Rezervace parkovacich mist

« This application arranges a reservation of the
minivan parking space at the start and end
points of the road tour. In this application, the
minivan can make a reservation either
automatically or when prompted. A central

booking system processes the reservation G

and informs the vehicle of the parking e |
Ioca_tlon, and time slot. If n_eeded, due to e.g. ey

traffic delays, an updated time or location will 4 >
be suggested by the system. ] rakngzonss |

Source: CVIS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Bezpecnostni aplikace

Varovani pred vozidlem v protisméru

Zuzana Bélinova

The vehicle receive a safety warning from another
equipped car (driving the wrong way on a road) which
sends warnings to all vehicles in the vicinity. The traffic
control centre is also informed. The control centre can
immediately inform approaching vehicles on the route
for the hazard in advance before they actually
encounter the vehicle coming in their direction.

Or the presence of the wrong-way vehicle is detected
by the wireless sensor network installed on the
roadside barrier. Data signals are sent to the roadside
unit where the SW application identifies the danger
and immediately generates a set of warnings: a radio
message is sent to all equipped cars in the vicinity,
prompting a warning display on the control panel,
while a VMS panel tells all approaching drivers that
the exit is temporarily closed. At the same time, red
warning lights on the slip road are activated to advise
the wrong way driver to stop.

A

Keep right!

1 Wrong Way Driver Alert

/] | =

Source: CVIS project
COOPERS project

Fakulta dopravni, Ceské vysoké uceni technické v Praze
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Bezpecnostni aplikace

Prevence nehod se zranitelnymi ucastniky
Silnicniho provozu

* An equipped vehicle receives a safety
warning for a possible collision with
vulnerable road users when turning right
at an intersection. Accidents with
pedestrians or bikers, which often lead to
severe injuries, can be prevented with
this application.

Source: SAFESPOT project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Bezpecnostni aplikace

Varovani pred nehodou

This application demonstrates the accident warning which
is a key service for improving safety on motorways. The P/

165 sobererth

driver is warned in advance of a hazardous event to raise | o

his/her awareness and give time for early preparation.
The message indicates start and duration of the event as
well as its cause. Messages are displayed according to
priority, distance, nature of the event and only if they are
of direct interest for the driver.

I & Readwork
1] b

Varovani pred praci na silnici

Roadwork information is triggered directly by the
roadworks management system. Therefore warnings can —
be received in advance or directly at the beginning of road A = l
works. Maintenance units report their location and status |
back to the management centre which enables provision
of updates to the driver.

Source: COOPERS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Bezpecnostni aplikace

Varovani pred dopravi kongesci

* In general the system displays the traffic
congestion warning on the left side of the
display. The message contains the nature
of the congestion, when it starts (e.g.
220m ahead) and how far it extends (e.g.
2.4 km to go). Additional information can
be shown in a 4th line. The congestion is
also marked in colour on the right side of
the display.

Source: COOPERS project

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze
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Bezpecnostni aplikace

Varovani pred vozidlem nerespektujicim signal
stuj

* An equipped vehicle receives a safety
warning when crossing a virtual stop line,
while the traffic light is red. T he detection of
red light violators is useful for the violator that
IS made aware of the fact that he/she actually A
passed a red light. Secondly, this warning can
be forwarded to other cooperative vehicles on
the intersection. In this way all drivers are
warned of potential dangers.

Source: SAFESPOT project
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Bezpecnostni aplikace

Kooperativni bezpecnost na kfizovatkach

« The Intelligent Cooperative Intersection Safety is a
roadside system based on vehicle-to-infrastructure
communication. The system determines the exact
position of all road users and predicts their trajectories.
In case of possible violation or a hazardous situation,
the system sends out a safety warning. The first
scenario demonstrated is a red light violation. When
approaching the stop line of a red light a safety warning
informs us about the red light ahead and urges the
driver to stop. As the vehicle stops in time, red light
violation is prevented. The second scenario
demonstrates a safe right turning in the presence of
vulnerable road users - in this case a bicycle, detected
by a laser scanner sensor installed in the road
infrastructure.

Source: COOPERS project
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Bezpecnostni aplikace

Varovani prfi nedodrzeni bezpecne

vzdalenosti

The Safety Distance Warning
application gives a warning to the
driver of a car that is approaching
too closely to the vehicle in front.
Using vehicle-to-vehicle
communication and exchange of
position and speed information, the
vehicle behind computes the safe
following distance with respect to
the other vehicle. Should this
vehicle approach closer than the
safety distance, the driver of the |
following vehicle receives a warning
that becomes stronger as the
vehicles become closer and closer.

Source: COOPERS project
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Bezpecnostni aplikace

Varovani pred srazkou

« The cooperative approach is used to prevent
the potential dangerous situation, by means of
a suitable warning advice. When the driver of
the car decelerates and refrains from
overtaking, the warnings will disappear from
the vehicle display. The level of warning will
also depend on the distance and relative speed
between the car and the other vehicle

A !

Source: COOPERS project
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Bezpecnostni aplikace

Varovani pred stavem komunikace (napr. naledi)

« The Slippery Road scenario produces a hazard
warning application in which a “probe” vehicle
travels into a part of the demonstration track which
IS made slippery on purpose. T he probe vehicle is
able to detect this condition and warn the
following-incoming vehicle. The following warnings
are produced by the Slippery Road Detection and
Warning application:

« A message (Slippery Road icon) sent via the
VANET from the detecting vehicle to the
following/incoming vehicle, where this information
Is displayed on the vehicle HMI. The accelerator
pedal of the vehicle is pushed back.

« A message, displayed on a Variable Message
Sign panel on the roadside, which warns (any)
vehicle travelling on the main carriage way that the
next road passage is slippery.

Source: COOPERS project
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Bezpecnostni aplikace

Upozornéni na asistencni vozidla

* In this application an assistance vehicle warns
drivers through Variable Message Signs and through
the Vehicular Ad Hoc Networ), contributing to the
improved safety of incoming vehicles, of road , "
operators and of any other users involved in an / |
incident. This application offers a prompt and |
pervasive service: road operators can quickly /\[ e
manage dynamic road changes, hazards and other i
events in short time and decide what to signal ,f
through a dedicated User Interface on their |
assistance vehicle. In this Mobile Roadside Unit
concept, the infrastructure-based system can be
deployed even in places where static roadside
elements cannot be installed.

Source: COOPERS project
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Dalsi aplikace

Aplikace pro spolujizdu
« Within the CVIS project, the applications
team organised an open contest for

designing new applications. The carpool
matcher shows how to diminish traffic and

the corresponding jams through ride sharing. ”Wﬁ;‘:‘”"""
The application suggests inviting passengers PR -
to join the same car, when potential : :::‘ii:;:
passengers for the same destination are

= P & : =
cooperatively detected. In addition to @ CEEEImET

reducing traffic, this application saves fuel
consumption and instantly creates
opportunities to meet new people!

Source: CVIS project
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Prenosoveé technologie pro kooperativni systemy
(opakovani)

Zuzana Bélinova Fakulta dopravni, Ceské vysoké uéeni technické v Praze



TELEMATICKE SYSTEMY A SLUZBY Prednaska 6

Telecommunication technologies for V2X applications
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Wi-Fi IEEE 802.11 e/n/p X X X X X
DSRC 5,8 GHz /5,9 GHz X X
Mobilni GSM sit’ X
Mobilni datové sité EDGE, UMTS, HSPA,
LTE, LTE-A X X X X X
WiMax IEEE 802.16 e/m X X
Bluetooth IEEE 802.15.1 X
MBWA X X X X
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Standardy pogcitajici s vyuzitim pro mobilni uzivatele v ITS

« WIiFi 802.11p (WAVE Wireless Access for the

Vehicular Environment) —podpora mobility pro
vyuziti v ITS

« WiMax 802.16e rozsireni pro mobilni pouziti

« 802.20 MBWA (Mobile Broadband Wireless
Access) Mobilni Sirokopasmovy bezdratovy
pristup, pro rychly prenos dat mobilnim
uzivatelum (rychlosti az do 320 km/h)
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Pozadavky na komunikac€ni technologie

Preferovana specifikace na

Kategorie kooperativnich systému Aplikace L _
komunikacni technologie

1. Nouzova elektronicka brzdova Nizka chybovost pfenosu
svétla Vysoka spolehlivost

Nizké zpozdéni (max. 100ms)
Vysoka rychlost vozidla (130km/h)

Minimalni radiové ruseni

2. Varovani pred predni kolizi
Nehoda — vysoka rychlost 3. Varovani slepych mist/

varovani pfi zmené pruhu Robustni s piekazkami v komunika&ni

4. Varovani pfi predjizdéni cesté

5. Asistent levého odboceni Stredni dosah (max. 100m)

Nizka chybovost pfenosu

Vysoka spolehlivost

Nizké zpozdéni (max. 100ms)

o Stfedni rychlost vozidla (100km/h)

Nehoda — nizka rychlost 1. Asistent pohybu kfizovatkou .. . .. . . .

Minimalni radiove ruseni
Robustni s prekazkami v komunikacéni
cesté

Kratky dosah (10 — 100m)
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Pozadavky na komunikacni technologie

Kategorie kooperativnich Aplik Preferovana specifikace na komunikacni
ikace
systém > technologie

1. Elektronické platby (mytné)

2. Sbér dopravnich dat Nizka chybovost pfenosu
Vysoka spolehlivost

Vysoka rychlost vozidla (130km/h)
Minimalni radiové ruseni

dopravnich signalu) Robustni s pfekazkami v komunikaéni cesté
5. Casovani dopravnich signald

Eco-Green-Mobilita/ 3. Eco-pruh (Eco-rychlost)

Rychlost vozidla 4. Zelena vina (Casovani

Nizka rychlost vozidla (30km/h)
Eco-Green-Mobilita 1. Casovani dopravnich signald (proMinimalni radiové rugeni
obecné optimalni zastaveni) Robustni s prekazkami v komunikacéni cesté
Kratky dosah (max. 50m)

1. Pravodce pro nabijeci

stanice/informace (pro EV) Viysoka rychlost vozidla

Vysoka pf 4 rychlost
2. Mobilni obchod/reklama ysoka prenosova rycnios

Pohodli Stabilita

3. Internetovy pfistup Bezpeénost

4. Stahovani souboru video/audio Soukromi

5. Videotelefonie
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Pozadavky na komunikac€ni technologie

Kategorie kooperativnich Aplik Preferovana specifikace na komunikacni
ikace
systému > technologie
1. Vzdalena diagnostika Vysoka spolehlivost
Stfedni zpozdéni (0,5 — 15s)

(Monitoring baterie)

Bezpecnostni o o Vysoka rychlost vozidla (130km/h)
2. Varovani na stojici vozidlo

informovanost Minimalni radioveé ruseni
(nebo chodce) Robustni s pfekazkami v komunikacéni cesté
3. Varovani stavu vozovky Dlouhy dosah (100 - 1000m)
Nizka chybovost prenosu
Vysoka spolehlivost
Vysoka rychlost vozidla (130km/h)
Emergency 1. eCall

Minimalni radiové ruseni
Robustni s prekazkami v komunikacni cesté
Dlouhy dosah (1-100km)

Zdroj: Lokaj Zdenék, HabilitaCni prace
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Aplikace kooperativnich systému - shrnuti
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Dékuji za pozornost

Zuzana Bélinova
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D1 highway, Czech Republic, 20.3.2008
Zdroj: MF Dnes
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