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Abstract

Information technology is considered one of the main tools for managing the transport industry, 
as in other sectors of the economy. Among the most widely used technologies in transport, geographic 
information systems are the most popular. Geoinformation technologies combine transport hubs of 
different types of vehicles into a single information system. The article describes a method for creating 
a unified information space. The currently popular QGIS software and the Python programming 
language were used for development. This unified information system will include the necessary 
information about transit points in the region and will give good results in the effective organization 
of the transport process. The described methods are used not only for the unified information space 
of transit systems, but also for other areas of the transport system.

Keywords: unified information space, transit system, transport system, information system, transport 
process, geoinformation system.

The creation in our country of a large number of transport structures that meet the requirements 
of modern times is one of the priority areas of the great reform policy implemented by the Respected 
President Serdar Berdimuhamedov. This is an important condition for the successful development 
of the state of Turkmenistan, which is rapidly moving towards new horizons. In this regard, on the 
initiative of our National Leader, large-scale projects are constantly being implemented to reconstruct 
existing highways and build new roads (Berdimuhamedow, 2018).

The construction of the Turkmen section of the Kazakhstan-Turkmenistan-Iran railway along the 
North-South route has been completed. This project is of great economic and other importance, and 
the new road will become an important part of the creation of a modern transport infrastructure that 
meets the requirements of modern times, and will be able to raise economic and trade cooperation 
between the countries of Central Asia and neighbouring regions to a new level. Another large-
scale project is related to the construction of the Turkmenistan-Afghanistan-Tajikistan railway. Its 
implementation will allow landlocked countries in the region to export cargo to major international 
markets. The implementation of this project will ensure the creation of favourable transit conditions 
for interregional transport across their borders through the joint efforts of landlocked countries of the 
Central Asian region (Berdimuhamedow, 2018; Milli maksatnama, 2022).
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The country's modern transport system is equipped with the necessary equipment to ensure 
safe and efficient cargo transportation and environmental protection. To control these devices, it is 
necessary to solve the problems of developing modern advanced information management systems 
(Annagurbanowa, Hydyrow, 2023; Pirnyýazow, Mämiýewa, Atabaýewa 2018).

As a result of the use of modern information technologies in all spheres of the economy, the 
efficiency of the transport industry management system (Maiorov, 2016; Тягунов, 2021) depends on 
the use of digital technologies. According to well-known experts, A. A. Maiorov (Майоров, 2015), V. 
Ya. Tsvetkov (Цветков, 1999), I. N. Rozenberg (Розенберг, Цветков, 2021) and V. A. Buchkin, the 
transport complex uses large-scale information and spatial data, as well as digital systems (Бучкин, 
2020). In the transportation industry, an information system is considered a management tool. That 
the creation of a geographical space and geoinformation support is a mandatory component in the 
field of transport, including its management (Цветков, Щенников, 2018).

Geographic information systems (GIS) supports most modern spatial data models, including 
vector topological and non-topological (shapefiles), raster models and irregular triangulation 
networks, as well as the latest object-oriented geodatabase models (database standards based on 
relational technologies).

QGIS software was selected based on the benefits of GIS software. QGIS is an open source 
desktop geographic information system. It allows you to create, edit, visualize, analyse and publish 
geospheric data on Windows, Mac, Linux (and soon Android). The system is a Russian-language 
system.

The functionality of QGIS is determined by the number of installed extensions, which are loaded 
in the Manage Plugins menu. Modules can be downloaded to integrate and solve problems ranging 
from geocoding to geometry simplification, web services mapping, and 3D landscape modelling.

When developing a geomodel, the resulting image from a satellite or from above is used as initial 
information. According to the vector approach, all graphic elements that are compared with a real 
object on earth are divided into three types: point, linear and polygonal.

Linear features are expressed in one-dimensional form in R3 coordinate space (in the form of a 
set of line segments):

l x y z x y z x y z R l Nj j j J J J ll l l
= ( ∈ ∈1 1 1

3, , ,...., , , ,..., ) , ,, , 	 (1)
where x y z x y z x y zj j j J J Jl l l1 1 1, , ; , , ; , ,  – respectively, the coordinates of the direction of the object l, the 
origin of coordinates and the point of change of directions; Nl  – number of objects.

A model of linear facilities of a region's transmission systems may include water supply, pipelines, 
connecting structures, roads and special service roads in the relevant area, etc.

Polygon features are featuring that approximate polygons and form an area projected onto the 
xOy coordinate plane. For example, industrial and residential buildings are taken in the form of a 
parallelepiped or cylinders:

O xp yp zp O xr zp p s Np p p p s s s= = ∈[ ]; ; , ,..., ,4 12π 	 (2)
where xp yp zp xd zpp p p s s, , , ,  – respectively, the dimensions of the object on each axis; N  – 
number of objects.

In the case of a connected polygon for these objects, the area boundary can be written as follows:
l x y z x y z x y z Rg g g g gj gj gj gJ gJ gJ= ( ∈1 1 1

3, , ,...., , , ,..., ) ,, , 	 (3)
where x y z x y z x y zg g g gj gj gj gJ gJ gJ1 1 1, , ; , , ; , ,  – vertices of a connected polygon, which are denoted 
by g and bound a specific area of the region.

The model must take into account the following restrictions when positioning objects of different 
sizes (point, line and polygon):
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b) Structures and objects
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where xc yc hcj j j,� , �  – coordinates of point cj belonging to individual or group conductors;

с) Between buildings:
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where xc yc hcj j j,� , �  – coordinates of point cj corresponding in a certain position to individual or 
group conductors; lk lkj h,�  – channel width of conductors’ j and h, respectively; l l lic ij ih

' '' ''', ,  – sanitary 
gaps, correspondence between groups of objects.

When choosing a suitable GIS, you should be guided primarily by the task at hand and system 
requirements. Because every system, regardless of its characteristics, is better at solving certain types 
of problems. The QGIS program very easily copes with the set goal when creating a GIS transport 
system for the region (Хыдыров, 2022).

After launching the developed software (Fig. 1), by selecting the appropriate map layer, the map 
(drawn) opens in the *.shep extension (vector), developed in the QGIS program.

Figure 1. Geosystem representation created in the QGIS GIS

The software displays information about the distances of the respective railways or highways 
and the corresponding transit systems. The developed digital technology allows you to quickly 
convert files with the *.csv extension to the *.HTM extension. This feature allows you to quickly post 
cargo data in real time in the *.csv extension on the site. The main downloadable components and 
commands of this program are as follows:

from customtkinter import *
from tkinter import *
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import customtkinter
import tkinter as tk
import tkinter.ttk as ttk
import json
import re
import pandas as pd
def web1():

for item in kaka:
a = pd.read_csv('cc/'+item+'.csv')
a.to_html('htm/'+item+'.HTM')

def web2():
a = pd.read_csv('cc/'+my_list.get()+'.csv')
a.to_html('htm/'+my_list.get()+'.HTM')	

def web3():
a = pd.read_csv(my_entry.get()+'.csv')
a.to_html(my_entry1.get())

def web4():
b = pd.read_excel(my_entry.get()+'.xlsx')
b.to_html(my_entry1.get())

The developed unified information system will include the necessary information about transit 
points in the region and will give positive results in the effective organization of the transport process. 
The paper presents a method for creating a unified information space. In particular, the popular QGIS 
software and the Python programming language were used.

The use of digital information management systems in transport hubs is already known, but their 
integration with existing or pre-created databases of economic indicators, organized according to 
certain rules, is an innovation and will allow decisions to be made online (Хыдыров, Акмаммедова, 
Язмурадова, 2022).
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