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SUMMARY

The current state of the transport sector does not fully meet the requirements of effective implementation
of Ukraine's European integration course and integration of the national transport network. Therefore,
the urgent tasks facing the transport industry are effective management of the transport network and
fleet of vehicles, efficient and fast transportation of goods and passengers, and reducing the total cost
of transportation, speeding up the execution of orders by transport companies and most importantly
operational monitoring of vehicles and cargo, road surface and transport infrastructure. For the effective
functioning of the traffic organization system, it is necessary to operate with very large amounts of
heterogeneous information. Therefore, one of the main tasks is to develop a multi-purpose automated
information system for data collection and visualization, as well as creating a single information space
for systematic information analysis and an effective traffic management system using an automated
information system - GIS.
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Introduction

The transport sector of Ukraine is one of the basic sectors of the economy, the stable and efficient
operation of which provides the necessary conditions for defence, national security, state integrity,
improving living standards, as well as revenues to the State Budget of Ukraine. The transport industry
provides the creation, according to various estimates, from 6.4 to 13% of GDP. The cost of fixed assets
(according to initial estimates) is 35% of the total value of the country's production potential (Legenky,
2000). However, today the transport sector meets only the basic needs of the population and the economy
in transportation by volume, but not by quality. The current state of the transport sector does not fully
meet the requirements of the effective implementation of Ukraine’s European integration course and the
integration of the national transport network into the Trans-European Transport Network (Zatserkovnyi,
2017). In addition, at the stage of processing and analysis of information you need to provide the ability
to link disparate data with each other, compare, analyse them on the basis of tables, charts, graphs, maps.
Therefore, one of the main tasks in the TMS is the development of a multi-purpose automated information
system for data collection and visualization, as well as the creation of a single information space for
systematic analysis of information and effective TMS.

Presenting main theory

Geographic information systems (GIS) meet these requirements most fully. In modern interpretation, the
basis of integration of which is geographical (spatial) information. Modern GIS includes modules for three-
dimensional analysis and design, generation of plans, automatic documentation of projects and selection of
optimal options (Zatserkovnyi, 2018). GIS can act as a link in the interaction of all administrative services
of the city (or region), operating in the system of traffic organization. The task of such a system can include:
- ensuring accounting (collection, storage) of all information about vehicles (vehicles) in the city;
- timely provision of necessary information to regulatory authorities and interested organizations;
- information exchange in the system;
- can act as a link in the interaction of all administrative services of the city (or region), operating
in the system of traffic organization.

The task of such a system can include:
- ensuring accounting (collection, storage) of all information about vehicles (vehicles) in the city;
- timely provision of necessary information to controlling bodies and interested organizations;
- information exchange in the system.

Any GIS involves the creation of a digital map of the region. Taking into account the structure and
objectives of traffic organization, such maps should form the following layers:

- geographical objects of the region;

- settlements;

- road network;

- administrative-territorial division.

You can add layers with information about the elements of the street-road network (SRN), roadways,
sidewalks, road junctions to select the location of road signs. You must also have layers with infor-
mation about:

- Road Signs;

- fastenings point (supports of artificial lighting, console support, support round, frame support,

racks, arms);

- fastenings are linear (arched supports, extensions, frame supports);

- road markings;

- crosswalk;

- traffic light objects;

- road mirrors;

- devices for forced speed reduction;

- road cameras.
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The main functions of GIS in TO (traffic organization) are to create a working prototype of the electronic
scheme of TO to ensure the solution of problems related to the organization of a comfortable and safe
space for all road users.

Monitoring should consist of the main blocks:

- determination of the object composition of the traffic organization;

- development of technology for collecting, storing, analysing, transmitting and displaying spatial
data used in traffic organization;

- ensuring the design of traffic organization with up-to-date and reliable spatial data on technical
tools of distributed traffic and other urban infrastructure facilities;

- development of technology for mapping of technical tools of distributed traffic in accordance
with current requirements;

- introduction of the traffic organization electronic scheme in operation of the Traffic Organization
Centre.

Creation of the electronic scheme of TO was carried out in several directions:
- organizational measures;
- methodical support;
- software and hardware;
- information support.

Organizational measures include the creation of departments according to the main areas of creating an
electronic TO scheme, training and education of the Centre’s staff, organization of interaction between
structural units of the Centre, preparation and holding of workshops, preparation and presentation of
results within the Centre’s dislocation service. Methodical support includes the study of the current
regulatory base with TO, the development of proposals for the TO design, the study of modern
technologies in work with spatial data, the study of domestic and foreign experience in TO
activities, the development of technological solutions (for technical tools of distributed traffic
survey and mapping, entering archival data, formation of electronic archive of documents),
drawing up of methodical documents, carrying out of pilot researches, training of workers.
Software and hardware include the development and administration of data base of technical
tools of distributed traffic, development of tools for work with spatial data, purchase and
configuration of hardware, technical support of departments with electronic scheme of TO. The
information support includes conducting a planned basis, conducting a vehicle inspection, in-house
processing of inspection materials, entering data into the vehicle database, using an electronic TO scheme
to solve the current problems of the Centre. Creation of GIS involves several stages: development of a
common methodology for the future system (creation of an abstract model); implementation of a detailed
algorithm for creating GIS within this model (Figure 1).
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Figure 1 GIS creation phases.

GIS requirements are defined by:
- tolerance of the system and applications;
- analytical capabilities and modelling capabilities;
- construction of thematic maps for various purposes;
- construction of calculation diagrams, schemes and graphs;
- work with large databases and the creation of information and search systems;
- user interface;
- opinions of experts;
- cost.
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At the first stage, a conceptual model is created that describes the structure of GIS, the properties of its
elements and the relationship between them (Figure 2).
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Figure 2 Scheme of GIS being created.

The general technological scheme of data input, processing and output in GIS is supported by appropriate
software and can be represented as a set of generalized functions (functional groups), among which the
following are distinguished. User interface - a set of tools for processing and displaying information, best
suited for user convenience. The block of information input - analog-to-digital data conversion, import of
ready digital data, control of digitization errors, topological and geometric correctness and the general
estimation of quality of the received digital model. The processing of this data may be accompanied by
the transmission of adapted data to the data storage unit, pre-processing to the analysis and information
processing unit, as well as the transmission of error messages to the information output unit to alert the
user. The finished data is sent to the storage unit (database). This block designs and maintains databases
(DB) of GIS attribute information, supports the functions of database management systems (DBMS).

The next step is the transition of information to the analysis and data processing block, where the
transformation of cartographic projections takes place, the transition from conventional cartesian
rectangular coordinates of the source to geographical coordinates, recalculation of spatial object
coordinates from one cartographic projection to another, elastic transformations of raster images by
network of reference points. The information output unit generates reports, documents the results in text,
graphical (including cartographic), tabular forms. Specific universal and even more specialized GIS
software can contain and support other operations, including those that go far beyond purely
geoinformation functionality (Schneider, 2010). The State GIS of the TO management functions on 4
levels.

Level 1 (settlement, city, district) provides for the transfer of primary data to local control bodies in the
field of TO (state traffic inspection) for the purpose of initial analysis and decision-making at the district
and city levels with the involvement of local executive authorities, public, media, military structures. The
conducted generalization and systematization of the received primary data is transferred to the second
(regional) level.

Level 2 (regional) provides for the organization of the regional centre (department) of analysis and
monitoring of the TO system, the functions of which include:

- collection of generalized and systematized primary data from cities and districts of the first level;

- analysis and systematization in order to summarize the data obtained in the region as a whole;

- monitoring to assess the existing and anticipated situation in the region, as a consequence of
timely decision-making at this level;

- decision-making in the field of TO, together with representatives of the regional administration,
the public, the media, military structures of the region, to be implemented by districts, cities (the
first level of subordination) and by region itself. The transfer of the generalized and analysed data
on area, data of monitoring supervision to the third (regional) level is carried out.
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Level 3 (regional) provides for the organization of a regional centre (department) of analysis and
monitoring of the TO system, the functions of which include:

- collection of generalized and analysed data from regions;

- analysis and systematization in order to summarize the data obtained from the region as a whole;

- monitoring in order to assess the current and anticipated situation in the region, in order to make
timely decisions at this level;

- decision-making in the field of TO, together with representatives of the oblast administration, the
public, the media, military structures of the regions for implementation in districts and cities (first
level of subordination), oblasts (second level of subordination) and in the region itself. The
transfer of generalized and analysed data on the region, monitoring data to the fourth (state) level
is carried out.

Level 4 (state) provides for the organization of a state centre for analysis and monitoring of the TO system,
which unites under its leadership the centres of levels 1, 2 and 3, the functions of which include:

- collection of generalized and analysed regional data;

- analysis of data on Ukraine as a whole;

- monitoring in order to assess the current and anticipated situation in Ukraine, in order to make
timely decisions at the state level;

- decision-making at the state level in the field of TO, together with representatives of state
authorities, the public, the media, the Ministry of Internal Affairs, the Security Service, the
Ministry of Emergencies for implementation in districts and cities (first level of subordination),
oblasts (second level of subordination), regions (third level of subordination) and in Ukraine as a
whole.

Conclusion

Summing up, it can be stated that the urgent task today is to improve the management of the motor vehicle
system, therefore, the active use of modern GITs makes it possible to operate with very large volumes of
information, quickly analyse and visualize information for different categories of users.

The use of GIS methods allows automating the solution of a significant number of tasks, starting with the
development of a multi-purpose information automated system for the accumulation and visualization of
data, as well as the creation of a single information space for the systematic analysis of information and
effective TO. Therefore, on the basis of accumulated analytical data and monitoring data carried out over
a certain period of years, provided that preliminary work is carried out on the organization of collection
points and data transmission for entry into the state GIS database, it is possible to create a real TO system.
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