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Project supported by Ministry of Transport of the
— Czech Republic

ITS architecture of the Czech Republic

is solved within the project ,ITS in transport-
telecommunication conditions of the Czech Republic

(802-210-108) supported by Ministry of Transport
comes from KAREN, FRAME, ACTIF projects
time schedule 2001 - 2005
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ITS architecture — process analysis

The architecture defines the basic arrangement in (abstract)
space:

Reference architecture — defines main subsystems, basic actors,
relation with system environment

Functional architecture — defines main subsystem functions and
applications

Information architecture — defines requirements on collection,
transfer and processing of information

Physical architecture — defines requirements on physical subsystems
(equipments)

Communication architecture — describes subsystems for transfer of
information with respect to physical architecture

Organisational architecture — allocates the human function into
system components




ITS architecture — process analysis

Safety (risk analysis, risk classification, risk tolerability matrix, etc.)

Reliability (the ability to perform required function under given
conditions for a given time interval)

Availability (the ability to perform required function at the initialisation
of the intended operation)

Integrity (the ability to provide timely and valid alerts to the user when
a system must not be used for the intended operation)

Continuity (the ability to perform required function without non-
scheduled interruption during the intended operation)

Accuracy (the degree of conformance between a platform’s true
GNSSH0¢ ' parameter and its estimated value)




Methodology of ITS system design

Design of ITS components (OBU, telecommunication environment,
processing center, local components - call centers, etc.)

several component

modular components
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ITS architecture — Information data flow

Input data flows to
functional area 5 from
terminators

Data flows between
functional areas
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ITS architecture — Information data flow
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ITS architecture — physical architecture

» Travel Coordination System
» Archived Data Management System
« Commercial Vehicle Administration System

~+ Mainterance ystem + Emergency Management System
« Parking Management System * Feet Management System

» Public Transport Management System * Freight Management System
ool Administration System » Information Service Provider System
Trafic Management System Law Enforcement System

Communication interface

Travellers
subsystems

Commercial Vehicle System
Emergency Vehicle System

» Kiosk Systems

 Personal Device
system

ublic Transport Vehicle Parking Facilities
é,stem ok ‘ System

Personal Vehicle System Roadway System
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Economical Analysis of ITS Architecture

Information

Telematics system with Collection

! designed architecture 16%
Information Information
Processing Transmission
64% 20%
i i Information
Telematics system without Collection
designed architecture 15% Information
Transmission
49%

Information
Processing
36%
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Projects supported by Ministry of Transport of the
Czech Republic

Information system for monitoring and control

of dangerous goods

- is one of the pilot applications prepared within project
,Involvement of the Czech Republic into Galileo Project”

(802-210-112) supported by Ministry of Transport

is pilot application of using the ITS architecture for practical
design of selected telematics application

time schedule
2001 - 2006
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Monitoring and Control of Dangerous Goods Transport

telematics means (OBU of rescue vehicles, etc. )

IS Rescue IS Public Authority IS Custom other companies
Services Authority e.g. insurance
| I I

Management subsystem

» Route selections and dangerous transports tracks monitoring

» Emergency call in case of accidents, accident location

* Processing of available information (models of contamination, traffic
information, etc.)

* Instruction for intervention

» Re-routing of traffic, warning the public, etc.

 Accident impact evaluations
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ITS Infrastructure ITS Forwarding ITS Transport other companies
management Companies Operators e.g. meteo

telematics means (detectors, actors, OBU, ID, etc.)
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Projects overview - e-call pilot implementations

- eCall Service - Pilot Operation
- Pilot project funded by Ministry of Transport
- Project led by Telefonica O2
- Objectives

- Develop, implement and test the
environment for the eCall service as an
extension of real E112 system

- Collect data related to the MSD throughput
via mobile and fixed telecommunication
Infrastructure

- Compare the localization information
provided by mobile operator with the GPS
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Projects supported by Ministry of Transport of the
Czech Republic

Monitoring and Control of Moving Objects on Airport
Surface with help of GNSS

is one of the pilot applications prepared within project
.Involvement of the Czech Republic into Galileo Project*
(802-210-112) supported by Ministry of Transport

is pilot application of performance parametres testing
(reliability, safety, availability,

integrity etc.)
time schedule
2001 - 2006
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Control and monitoring of airport fleet
Warning! in case of on-coming collision k1650 e | 310
Vehicles navigation over airport ground 215" 05 W
Routing through zones approved by dispatcher

GALILEO
SATELLITE

Omnidirec
tional
antenna

Prague Airport — dramatically developing Airport
Dominant Czech Airport at least 30 years

52 movements / rush hours

628 movements / da80 vehicles - Prague Airport
7 vehicles - Air Navigation Services




Dispatcher HMI of CaMnA system
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HMI of CaMnA system
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Pilot testing at Prague Airport
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The National R&D Project Description

s ..__ The project:
! Economical, Ecological and Safety Electronic Fee Collection

is supported by Ministry of Transport of the Czech Republic

the project consortium is:

Czech Technical University of Prague, Faculty of Transportation
Sciences

Czech University of Agriculture in Prague, Technical Faculty
- Telematix Services, a.s.

time schedule is 2004 — 2007

Teehnicks | telematix’

Coska zemedelska GRiverzita v Praze SerViceS a's' C“; UT \f{ PRAZE
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Using of in-vehicle data in transport telematics
applications

The connection between OBU and in-vehicle data
(CAN) can yield to providing the new telematics
services:

In-vehicle weight in motion

on-line assessment of vehicle emission

on-line measurement of externalities

safety assessment of vehicle driving

ecological assessment of vehicle driving,

etc.
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In-vehicle weight in motion system (example of
presented principle)

The basic principle comes from Newton’s Law of
Inertia:

F=m.a

F — vector of vehicle force,

m — vehicle weight,

a — vector of vehicle acceleration
The acceleration a is measured by accelerometer
or GPS/GALILEO locator inside OBU

The vehicle force F is measured by processing of
CAN bus data

Novak M., Svitek M., Votruba Z.: The patent
application CZ PV 2003-3337
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The In-vehicle weight in motion equation

ip -up
Ra

2

ip -Im Ia +1Ib 0.5 -p-cw-SP

M (n;) - aj- 5t ol > (
up -Ra Ra 3.6

Vi  j

aj+ | ka + — kb |+ 9.807 -sin | atan
3.6 100

Vi — ¥X 1)2

Im -the moment of inertia of a revolving component of an engine connected to the clutch, scaled on to the crankshaft

la, Ib - the total moment of inertia of all driving wheels and all driven wheels, including the complete system auxiliaries and
their axis reduction

ip - the total gear ratio between the crankshaft and the driving wheels in gear s = 3.

up - the mechanical efficiency for energy transmission from the crankshaft to the driving wheels at a given nominal load and
at standard road quality and running temperature of the oil

Ra - the updated rolling radius of the vehicle drive wheels during travel

ka - the coefficient for all the constant components of rolling resistance for a standard surface.

kb - the coefficient of linear dependence between the rolling resistance and vehicle speed on standard surface.
SP - the front surface area of the vehicle car body.

cw - the aerodynamic resistance of the vehicle.

p - the air density.




Projects supported by SKODA or VW

_},{ RDS-TMC Pilot Project in the Czech Republic www.rds-tmc.cz
. - Integration of traffic information from different data sources:

- traffic data localization (localization tables for CR)
- definition and implementation of data exchange protocol

.!
(XML)
y - definition and implementation of traffic database (SQL
server)
Pilot implementation and testing of RDS-TMC system in
conditions of the Czech Republic
Translation and adaptation of the ALERT-C protocol into
Czech language

&

TRAFFIC MESSAGE CHANMEL
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Results of RDS-TMC Pilot Project
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Result of RDS-TMC Pilot Project
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