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In the last three decades of the last century, humanity has rapidly developed so-called
geographic information systems, instrumental tools designed to help expand and deepen
geographic knowledge. geographic information systems (GIS) help us collect and use spatial
data. some components of geographic information systems (GIS) are highly technological, they
include modern spatial data storage facilities, advanced telecommunications networks, and
advanced computing techniques.

Accounting for data in the field of roads and road infrastructure, most of these services,
which have already been transferred to computers, have begun to turn to computer graphics,
that is, geographic information technologies, which allow for the connection of electronic maps
and existing information with their local appearance. Those who took the first steps in this
complex work not only had a convenient work technology, but also became convinced of the
economic advantage of reliable data.

The roads have their own characteristics. The specifics of roads place special demands
on GIS technologies. A road is not only a part of the road on which motor vehicles travel, but
also a complex of technical road structures - bridges, tunnels, overpasses, road signs, and along-
road structures. As in other areas, road construction is preceded by exploration and design work.
Project materials are currently the most reliable, and in some cases the only cartographic
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material about the state of the road on the ground. Road designers have far surpassed their road
service counterparts in terms of electronic maps and are already using electronic graphic
materials.

Roads and road structures are very complex and expensive technical structures that
require constant monitoring and taking into account their main characteristics. Naturally,
various types of data are collected that need to be systematized and analyzed in passporting,
diagnostics, and other work. Information systems based on modern computer technologies,
particularly geographic information systems, are of great assistance in this. However, there are
the following problems with the implementation of geographic information system (GIS)
technology:

- Lack of accurate centralized data on the development of information systems;

- Lack of regulatory and other documents that clearly regulate the main rules for creating
network information systems;

- The lack of understanding of problems in some areas of road complex management and the
development of such systems;

- Inadequate interaction of passengers with other services (geodeticists, ecologists, etc.).

Specific challenges arise in the creation and development of geographic information
systems (GIS) on roads. Let's look at some of them and the most serious ones:

1. Selecting the optimal data model. In the field of road management, information
about road facilities is relevant due to its complexity and diversity. The data model in the road
infrastructure geographic information system (GIS) should be diverse, ensure their reliable
storage, compatibility with other systems, and so on.

2. Lack of direct communication at all levels of information systems. Incompatibility
of data formats in various geographic information systems (GIS).

3. The problem of collecting and updating information in GIS is relevant in the road
industry. Passporting and diagnosing road facilities has always been one of the most pressing
issues.

Existing regulatory documents, technologies and road laboratories are significantly
outdated or do not meet the requirements of the current situation. What and how to identify as
a result of passporting, information accuracy, reliability, are a small part of these tasks. The

main principles and approaches to creating a geo-information system for highways are:
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1. This system should be created on the basis of accepted regulatory documents and as
far as possible compatible with other systems (including inexpensive ones). This condition
provides for the use of accepted classifications, numbering, etc.;

When creating a geographic information system, it is necessary to carefully study the
issue of choosing the optimal data model, platform, and software used.

2. The geographic information system should be open, that is, replenishable and
modifiable;

3. Usually, a user-friendly interface when working with a computer;

Considering that creating such a system requires significant time and material costs, it
is necessary to develop such a scheme for its implementation.

To date, geographic information systems are of great importance in road management
and have become an integral part of road management in the information society.

Unification and analysis of information layers necessary for assessing all factors
influencing the construction and operation of roads can only be carried out using spatial
algorithms implemented in the GIS. It is only necessary to decide what information (situation,
land users, hydrology, administrative-political boundaries, transport network) is needed for
information support, how much it costs, how it can be obtained, and how it should be layered.

The geographic information system (GIS) can monitor the requirements for accounting
for the impact of road construction on the surrounding area and, in turn, the dependence of
project solutions on the natural conditions of this area throughout the design process. All issues
related to the work performed by road-operating organizations after the opening of traffic can
be resolved jointly by the author of the project and the road-operating services, who imagine

the road as a single complex structure
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