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ÅITS standardization

ÅParameters of wireless communications in ITS

ÅWireless communications in ITS
ÅIEEE 802.11p

ÅPublic mobile phone networks

ÅRFID  based systems

Åéé



3/XX3/XX

ICT

ÅICTstands for 
"Information and Communication Technologies." 

ÅLǘΩǎ ŀƴ αǳƳōǊŜƭƭŀέ ǘŜǊƳΗ

ÅRefers to 
technologies that provide access to information

ÅThe access is realised through telecommunications

ÅICT includes 
ÅInternet, wireless IPnetworks
ÅaƻōƛƭŜ ǇƘƻƴŜ ǎȅǎǘŜƳǎ όнDΧ5G)
Å5!.Σ 5±.¢ΧΧΦŜǘŎΦΣ ŜǘŎ
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ICT

ÅICT in different context:
ÅICT in entertainment

ÅICT in education (distance learning)

ÅICT in health care

ÅICT in intelligent building management 

ÅΧΧΧΧ

ÅICT in traffic management

ÅImpact of ICT:
ÅLƳǇǊƻǾŜ ōǳǎƛƴŜǎǎ όƘƻƳŜ ōŀƴƪƛƴƎΣ ƘƻǘŜƭ ōƻƻƪƛƴƎΧΧΦύ

ÅEconomical, environmental 

ÅEffect society (real time communications, Facebook, etc.)ΧΦΦ
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ITS

ÅITS stands for 
αLƴǘŜƭƭƛƎŜƴǘ ¢ǊŀƴǎǇƻǊǘ {ȅǎǘŜƳέ

ÅITS = Traffic  systems + ICT

ÅICT changes the tranport sector, like
maritime, aviation, railways, road transport

ÅAdvantages of application of ICT in road transport:
Åincreasing efficiency,

Åreliability and 

Åsafety and 

Åreducing energy consumption 
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The problem
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²Ƙŀǘ ŀōƻǳǘΧΦΦ

ÅTravel safety???

ÅReliability????

ÅEfficiency???

ÅEnvironmental impact???

ÅΧΦΦ
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Accidents

ÅOver 40000 road fatalities per year in Europe

ÅMore than 1.25 million injuries! [ETSI]

ÅMain reason  of accidents: human failure
ÅFailure to recognize a hazard in time

ÅError in judgment

ÅError in operation
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Accidents

To avoid fatalities, we need

driving support systems

a new traffic system supported by

information technology!
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If you want to travelé

You need a

ÅCar

ÅTraffic infrastructure
ÅRoad network

ÅPetrol stations

ÅICT support 
όƳƻǘƻǊǿŀȅ ǘǊŀŦŦƛŎ ŎƻƴǘǊƻƭΣ ǎƳŀǊǘ ǘǊŀŦŦƛŎ ƭŀƳǇǎΣ Dt{ ΧΧύ
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If you want to travelé

You need a

ÅCar

ÅTraffic infrastructure
ÅRoad network

ÅPetrol stations

ÅICT support 

ÅΧΧ

ÅDriver
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The driver

Sensors
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The driver

Sensors

Mechanical interfaces
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The driver

Sensors

Mechanical interfaces

Communication device
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The driver

Sensors

Mechanical interfaces

Computer

Communication device
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The dream

Driverless car
(autonomous car, self-driving car, robotic car),

ÅSubstitute the driver by computer, sensors,etc.

ÅReconstruct  the infrastructure 

ÅCar -to-Car and 
Car-to-Infrastructure
Communications
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An experiment

ÅGoogle driverless  (self-driving) car
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Steps of the car development

ÅThe aim of car developments: to produce a 
Ådriver support system(basic and advanced), 

Ålater an intelligent car(driverless car)

which can cooperate with Intelligent Transport System (ITS)
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Steps of the car development(2014)

Estimations (in 2014):

Å~2016 Partially automated
ÅAnti collision radar, parking system(legal problem!)

ÅToll collection, E-call, ǎǘƻƭŜƴ ŎŀǊ  ƛƴŦƻΧΦ

ÅNo communications among vehicles!

Å~2020 Highly automated
ÅAdvanced Driver Assistance(Texas Instr.)

ÅCameraςbased and radarςbased  assistance

ÅCommunication among vehicles

Å>2025 Fully automated
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Steps of the car development(2014)
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Steps of the car development
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Autonomous car forecasts (2015)

ÅToyota: 2020  (Wired.com, 2015-10-08)

ÅFord: 2020  (Forbes.com, 2015-02-09)

ÅAudi A8: 2017  (motoring.com.au/)

ÅNissan: 2020  (Nissan Motors, Forbes.com,)

ÅUber fleet to be driverless by 2030
(Mobility Lab, 2015-08-18)

http://www.wired.co.uk/news/archive/2015-10/08/toyota-highway-teammate-driverless-car-tokyo
http://www.forbes.com/sites/jeanbaptiste/2015/02/05/exclusive-interview-ford-ceo-expects-fully-autonomous-cars-in-5-years/
http://nissannews.com/en-US/nissan/usa/releases/nissan-announces-unprecedented-autonomous-drive-benchmarks
http://www.forbes.com/sites/danbigman/2013/01/14/driverless-cars-coming-to-showrooms-by-2020-says-nissan-ceo-carlos-ghosn/
http://mobilitylab.org/2015/08/18/ubers-plan-for-self-driving-cars-bigger-than-its-taxi-disruption/
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Intelligent Transport System
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Development of ITS

Intelligent Transport System (ITS)

ÅSet of communication related applications
Åmainly wireless system based applications

ÅThe aim of ITS: to increase 
ÅTravel safety

ÅReliability

ÅEfficiency

ÅQuality
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Intelligent Transport System

ÅBased oncooperation of vehicles(M2M)

ÅNo centralized control!

ÅParticipants 
Åhave own identity code

Åform  ad-hoc telecommunication networks

ÅChange information about their 
ÅǇƻǎƛǘƛƻƴΣ ŘƛǊŜŎǘƛƻƴΣ ŜƳŜǊƎŜƴŎȅΣ ǿŀǊƴƛƴƎǎΧΦΦ

ÅProblem: securityΣ ƘǳƳŀƴ ǊƛƎƘǘǎΧΦ
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Intelligent Transport System

ÅTechnically 
Åbased on SRD devices  
ÅSRD: Short Range Devices

Å/ƻƳƳǳƴƛŎŀǘƛƻƴ ǊŀƴƎŜΥ ƴȄмлƳΧΦƴȄмллƳ

Åexcluding  public mobile network based services
ÅFor example: e-Call

ÅSRD: 
Åhigh amount of radio equipment  operate

Åon limited area

Åon limited frequency band >>>  interference!
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ITS standardization

ÅInternational Telecommunication Union, ITU
Åhttp://www.itu.int/en/Pages/default.aspx

ÅEuropean Telecommunications Standards Institute
(ETSI)
Åhttp://www.etsi.org/standards

Downloading standardsτfree of charge!!!!!

http://www.itu.int/en/Pages/default.aspx
http://www.etsi.org/standards
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ITS

ÅWe are focusing on road traffic!

ÅITS applications:
ÅRoad safety applications

ÅNon safety applications

ÅOn demand services applications

ÅITS standardizes 
ÅCommunications demands, 

ÅApplications

ÅNot  technology!!!!
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Communications in ITS

ÅVehicle-to-vehicle (V2V; C2C)

ÅVehicle-to-Infrastructure (V2I;C2I)

ÅInfrastructure -to-Vehicle (I2V;I2C)

ÅInfrastructure-to-Infrastructure (I2I;I2I)

ÅMessage type:
ÅDedicated 

ÅBroadcasted 
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Car-to Car communications
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ETSI TR 102 638 technical report

TR 102 638 

Intelligent Transport Systems (ITS);
Vehicular Communications;

Basic Set of Applications; Definitions 

ÅITS application: system that defines and 
implements an ITS service to users of the system

ÅITS use cases: procedureof executing an 
application in a particular situation with a specific 
purpose
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Applications

Classes of applications (ETSI TR 102 638):

ÅCooperative road safety 
ÅThe aim is to improve the road safety

Å(with secondary benefits)

ÅCooperative traffic efficiency
ÅThe aim is to improve the traffic fluidity

ÅCooperative local and global internet services
ÅAdvertisements, on-demand information 
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Simplified ITS environment


