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DEVELOPMENT OF TECHNICAL SOLUTIONS FOR REALISATION OF
INTELLIGENT TRANSPORT SYSTEMS

Summary. This article focuses on the development of architecture and technical
solutions for implementation intelligent transport systems (ITS). The presented system
will perform the following functions: monitoring the movement of an object collecting
and displaying information about the state of the road, warning of the approaching object
to obstacles, routing, as well as control of movement and speed of the output parameters
of the recommendations of the movement, the development of intelligent decisions about
the choice of optimal routes, intellectual analysis of data (IAD) of the style and
movement of the driver (the influence of alcohol), IAD on the technical parameters of the
vehicle. Thus, it is advisable for ITS to be divided into several subsystems, which are
related but are responsible for one or more functional tasks. Consequently, the need for
monitoring the movement subsystem, the database on the state of the object database on
the location of an object, display subsystem, the subsystem of control of the road, the
engine safety (prevention of obstacles), the subsystem control parameters of movement,
routing subsystem.

PA3PABOTKA TEXHUUYECKUX PELIEHWI U151 PEAJIU3ALIMNA
NHTEJUIEKTYAJIbBHBIX TPAHCITOPTHBIX CUCTEM

AnHotanus. CtaThs OCBAIIEHa pa3paboTKe apXUTEKTYPHl U TEXHUYECKUX pEIIeHUi
JUTS pealiu3aliiil WHTEIUIEKTYalIbHbIX TPaHCHOPTHHUX cucTeM. [IpencraBisemas cucrema
OyZeT BBIMONHATH cienyonee (pyHKINH: MOHHUTOPHHT JBHXEHHS 0OBekTa, cOop
oToOpakeHne WH(OPMALMU O COCTOSHUHM JOPOTH, NPEAYNPEXICHHE O MPUOINKEHUH
00BEKTa K MPENITCTBUAM, MapUIpyTH3alHs, a TaK K€ KOHTPOJIb CKOPOCTH JBHKEHHE U
BBIBOJ PEKOMEHJAIWii O TapaMerpax MABIDKEHUS, pa3paboTKa WHTEIUIEKTYyaIbHBIX
pemeHuil 0 BBHIOOPE ONTHMAIBHBIX MAapIIPYTOB, WHTEIUIEKTYaJIbHOM aHalIHM3€ JaHHBIX
(UA) o crture m ABWKEHUH BoxutTeds (BiustHUIO ankorons), MAJl o TeXxHWYecKuX
napaMeTpax TPaHCIOPTHOTO cpeacTBa. Takum obpaszom, menecoodpasno ITS pasmennuts
Ha HECKOJIBKO IMOJICUCTEM, KOTOpBIe OyIyT B3aWMOCBS3aHBI, HO OTBEYAIOT 3a OJHY WIH
HECKOJPKO (DYHKIMOHANBHBIX 3aj1ad. Jms peanmsanuu 3Tux ¢GyHKOHWHA, HeoOXxoxnma
MOJICKCTEMa MOHUTOPHHTA ABIKEHUS, 6a3a JaHHBIX O COCTOSIHUH 00BeKTa, 6a3a JaHHBIX
0 MECTOIIOJIOKEHUN O00BEeKTa, MOACHCTEMa OTOOpaxeHHs WHGOpPMAINH, MOJACHCTEMA
KOHTpOJII JOpPOTH, TIOACHCTeMa O€30MacHOCTH MABIDKEHUSA (HPEAYyNpekIeHHS O
NPENATCTBUAX), [MOJCHUCTEMa KOHTPOJS  IAapaMeTpoB  JBIKEHHS, IOJCHCTEMA
MapUIpyTH3AIHH.
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1. INTRODUCTION

Recently, in today's large metropolitan areas there is a significant increase in congestion of
highways, in consequence, the increasing intensity of road transport acute need for effective regulation
of traffic flows. These problems raise questions relevant traffic safety on the roads. For road safety,
transport logistics tasks, ensuring the comfort of road users and inform them about the current state of
the transport network to reduce the physical and financial costs, the possibility of a timely response to
the dangers when driving simple monitoring of mobile objects is not enough. To solve these problems
it is advisable to use the intelligent transport systems (ITS), which combines all the above features.
Creating a unified architecture allows the ITS to monitor three main areas:

* Safety. The main goal — reducing accidents on the roads. It also includes monitoring of natural and
man-made disasters.

» Mobility. Gathering information about traffic from moving in the flow of vehicles and
informing road users.

* Protection of the environment. Reduce environmental damage from vehicles by monitoring the
situation in real time, and timely decision-making.

2. COMPOSITION OF INTELLIGENT TRANSPORTATION SYSTEMS

This article focuses on the development of architecture and technical solutions for implementation
(ITS). The presented system will perform the following functions: monitoring the movement of an
object collecting and displaying information about the state of the road, warning of the approaching
object to obstacles, routing, as well as control of movement and speed of the output parameters of the
recommendations of the movement, the development of intelligent decisions about the choice of
optimal routes, intellectual analysis of data (IAD) of the style and movement of the driver (the
influence of alcohol), IAD on the technical parameters of the vehicle.

Thus, it is advisable that ITS be divided into several subsystems, which are related but are
responsible for one or more functional tasks. Consequently, the need for monitoring the movement
subsystem, the database on the state of the object database on the location of an object, display
subsystem, the subsystem of control of the road, the engine safety (prevention of obstacles), the
subsystem control parameters of movement, routing subsystem [1].

2.1. The subsystem monitor traffic

This subsystem is required to track the current location of the object, recording the location,
monitoring the passage of a given route. To implement this system can be based on the AVL system,
which uses global satellite navigation. The subsystem on-board set a system is shown in Fig. 1.

Board set the transport facility is designed to obtain information about its current coordinates the
collection of information from external sensors, archiving, data transformation and conservation in
non-volatile memory.

On-board kit consists of the following hardware:

- Navigation GPS receiver and antenna (one case);

- Intelligent controller.

Fig. 2 shows a general functional diagram of the on-board kit.

2.2. Databases
For the Intelligent Transportation System to two databases. The first is a database on the state of

the object, which will include online data obtained from the motion control subsystem, namely, speed,
distance traveled, time, motion, time, motion, without stopping, the number of stops of the object.
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Also, this database will contain information on safety systems - the coordinates of obstacles and
dangers on the route of movement, but also record messages and notifications that need to convey to
the user system. The second database — the navigation database. It is formed by the monitoring
subsystem. That is obtained from the device to write data reported by GPS navigation sensor in the
format of NMEA, namely GPGGA, formed by a set of coordinates and time of movement of the
object. These databases are used by virtually all the subsystems of intelligent transportation system.
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Fig. 1. Functional diagram of the subsystem location of the object
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Fig. 2. Functional diagram of the board set
Puc. 2. dyHKIMOHANBHAS cUCTEMa OOPTOBOIO KOMILIEKTa

2.3. Display subsystem

The system is designed to display the results of the system: the location on the map, the coordinates
of obstacles and dangers on the road map of the route or movement of the program on the map, the
map a route to overcome the subject, displaying messages from the security system. The work of this
system can be divided into two types - work with cartographic information and work with messages.
Working with messages based on the work with the database state. Working with Cartographic
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information implies the presence of a digital terrain maps. It is advisable to use vector maps, as they
contain not only the image area, but also, primarily, a set of data about the objects areas, transport
networks, topography, etc. The structure of the vector map is shown in Fig. 3.
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Fig. 3. The structure of the vector map
Puc. 3. CtpykTypa BEKTOpPHOU KapThl
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Displays information from the navigation database is using real mathematical coordinates binding
to the sheet maps and its size, the rate of one-degree steps on-screen pixel.

2.4. Control subsystem of the road

The operation of this subsystem is to monitor the status of the satellite line of the road in order to
detect obstacles to free movement (road works, traffic jam etc.) or of any hazards (falls, skids on the
road, the accident). Functional diagram of the control subsystem of the road is shown in Fig. 4.
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Fig. 4. Functional diagram of the control subsystem
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2.5. Subsystem routing. The subsystem parameters control the movement

Subsystem routing is necessary for laying, constructing and displaying routes and best routes to
save time, energy and economic resources. Implemented using software, based on the algorithms on
graphs, in particular, depth-first search, Dijkstra's algorithm, I* and greedy algorithms. Control
subsystem is a subsystem of parameters of motion information processing in order to transform the
data into the navigation database data in the database state by using mathematical calculation speed

and distance from the known coordinates of time and movement.

3. MODEL INTELLIGENT TRANSPORT SYSTEM

3.1. The information model of ITS

Based on the analysis of the interaction of subsystems of Intellectual Transport System together can

build an information system model. This model is presented in Fig. 5 [2, 3].
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Fig. 5. The information model of ITS
Puc. 5. Uupopmanumonnast mogens UTC

3.2. Functional diagram of ITS

To implement the ITS developed the following scheme (Fig. 6) [3].
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Fig. 6. Functional diagram of ITS
Puc. 6. ®ynknuonansHas auarpamma UTC

Where:

1 - The receiver of a moving object

2 - The moving object

3 - Global Satellite System

4 - Managing Controller

5 - Power Supply

6 - Battery

7 - Subsystem stabilize supply

8 - Memory

9 - The device is displaying map information
10 - Nonvolatile information sohranitel
11 - Wireless transmitter of information
12 - Central Station

13 - Cartographic Information

14 - Power sensor motion parameters

15 - The device for calculating and recording data on the state of motion parameters and the state route

16 - The local radio
17 - Transducer terrain data

4. CONCLUSIONS

Intelligent transportation system is a complex of different subsystems, whose work is aimed at
providing comfort, safety and economy of motion. What are the important factors in how the intensity
of traffic increasing day by day. The introduction of ITS is able to solve many transportation problems
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[4], and the quality of the existing different systems increases, the system they themselves acquire new
properties.

Bibliography

1.

Hanyk, A.M. & T'opes, A.D. Pa3BuTHe HHTEIEKTyalbHBIX TPAHCIOPTHBIX cuUCTeM B CaHKT-
[erepbypre. In: VI Meoswcoynapoonas xongepenyus «Opeanuzayus 08udxicenus 8 KPYNHbIX
eopooaxy. Coopnux doxnadog. Cankt-IlerepOypr. 2004. P. 182-185. [In Russian: Dacuk, A.M. &
Gorev, A.Je. Razvitie intellektualnyh transportnyh sistem v Sankt-Peterburge. In: VI
Mezhdunarodnaja konferencija «Organizacija dvizhenija v krupnyh gorodahy. Sbornik dokladov.
Sankt-Peterburg.]

ConosbeB, 10.A. Cnymuurxosas nasueayusi u eé npunoxcenus. Mocksa: Oko-Tpenns. 2003. [In
Russian: Solov'ev, Ju.A. Sputnikovaja navigacija i ejo prilozhenija. Moskva: Jeko-Trendz.]

. Kay, A. The Most Reliable Way of Predicting the Future is to Invent It. Germany: Daimler-

Chrysler. 2001.
Sussman, J.M. Perspectives on Intelligent Transportation Systems (ITS). Berlin: Springer. 2005.

Received 28.06.2011; accepted in revised form 12.02.2013



