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ABSTRACT 

This article discusses the issues of displaying a special useful model “Georeferencing Roads” on satellite images by 

installing them on the roadsides, increasing the accuracy of geospatial linking of space photographs, vectorizing space 

photographs by transforming them in the geodatabase, and including information related to the state cadastre of 

highways in the attributive data table. 

KEYWORDS 

GNSS, cosmography, Georeferencing Roads, coordinate, geospatial mapping, ArcGIS, vehicle roads, geodatabase, 

attributive tables. 

INTRODUCTION

The main tasks of the Committee for Roads of the 

Republic of Uzbekistan are to pursue a unified 

technical policy in the field of roads, in accordance with 

which it is necessary to determine the prospects for 

the development and improvement of the road 

network, the formation of international transit. 

corridors of roads, taking into account the interests of 

road users in the conditions of modern traffic flow, is 

to provide a comprehensive solution to the issues of 

financing, design, construction, repair and operation 

and the organization of effective work of the service 

department. 

Analyzes. Field geodetic-topographical works are 

carried out in the preparation of state cadastral maps 

of highways, and they are being processed in software 

belonging to the family of geo-information systems. 

This method is considered reliable, but it has problems 

with increasing the volume of work. In this way, 

digitization is achieved by researching the objects of 
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the state cadastre of highways with the help of an 

electronic tachymeter and a GNSS geodetic device. 

Works carried out in this way require an average of 2-3 

hours for 1 km of highway. Based on this, it is necessary 

to carry out geodetic and topographical field research 

work for digitalization of 20-30 km of highways if 10 

hours are worked in 1 day.  

When conducting field research, topographical 

surveying is carried out using an electronic total 

station, and connection to the state coordinate system 

is carried out using GNSS. This, in turn, serves to 

increase the accuracy of topographic survey results. 

Studies. Considerable work is being done on the 

digitization of the objects of the state cadastre of 

highways through the method of remote sensing. In 

this way, digitization of the state cadastre objects of 

highways by means of remote sensing with the help of 

space photographs provides an opportunity to create 

a geodatabase. In this regard, 3,993 km of international 

importance by the Highways Committee. Digitization 

of highways and filling of attributive data table have 

been carried out. It was found that a transformation 

error was made in the geospatial linking of space 

photos by downloading them in this way (Fig. 1). 

 

Figure 1. The process of geospatial linking of cosmographs 

We can see that a total of 33.48 meters of transformation error is allowed in the process of geospatial linking of 

cosmographs. This value is 27.15 meters on the “X” axis and 16.18 meters on the “Y” axis. In order to prevent these 

errors and increase the accuracy of remote sensing materials, the researcher developed a model called “GR” (GR-

Georeferencing Roads) (Fig. 2). 
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Figure 2. The “GR” model was created to increase the accuracy of the state cadastre of highways using remote 

sensing equipment. 

The model named “GR” was painted in white and black colors for better visibility from a distance. The thin coating 

was painted in black, and a 20 cm thick white prizelet was painted in the form of a target (Fig. 3). 

  

Figure 3. The design process for the GR model 

The basis of this created model called “GR” is made of metal construction, covered with tunka material. Its radius is 1 

meter. Height 40 centimeters. A 20-centimeter part of the model is inserted into the ground and fixed. Then the model 

stands 20 centimeters above the ground. The “GR” model was carved into the terrain of highways in a checkerboard 

pattern (Fig. 4). 
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Figure 4. Schematic of placement of the “GR” model 

in the shamat method 

This model named “GR” (hereafter model) was installed 6 units for the 45 km section of the 4R-113 state highway in 

the study area. The model fitting algorithm was implemented taking into account the curvature and length of the 

road. This algorithm was implemented based on the following formula. 

       (1) 

Here, an FM-enabled model, 

               YL-the total length of the road, 

               YE- the number of curves in the road. 

According to the value determined by the formula, at least 6 models are required to be installed in the study area. 

Therefore, 6 models were installed in the research area. In the process of installation, the models were installed in 

places where there are road curves and at the beginning and end of the road (Fig. 5). 

𝐹𝑀 =
𝑌𝐿

𝑌𝐸
=
45

8
= 5,62 
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Figure 5. Scheme of installation of the model named “GR”. 

The geographic coordinates of the installed model 

named “GR” were determined using the GNSS 

geodetic device. Each identified coordinates were 

monitored for 20 minutes. The GNSS geodetic device 

was connected to an average of 32 satellites during 

monitoring. 

The coordinate values obtained on the GNSS geodetic 

device were equalized by linking each installed model 

to the differential (permanent) geodetic grid. 

Results. After leveling was completed in TBC, the 

values were exported to the *.shape format unit for 

transfer to ArcGIS. The exported values were 

downloaded into ArcGIS software and assigned 

conditional symbols. It is possible to know latitude and 

longitude coordinate values with the help of attributes 

of coordinate values formed in the vector form, and 

this information has been widely used. In the process 

of geospatial linking of space photos, based on the 

results obtained by the model called “GR” (GR-

Georeferencing Roads), we can see that a 20 cm 

transformation error of space photos is allowed. 

Therefore, in order to expand the scope of use, 

coordinate values of the models were created based 

on the WGS-84 system. 
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It was studied whether the installed model named 

“GR” appears in space images. Models installed in 

March 2021 appeared in space photos in March 2022. 

Geospatial linking of models that are not visible in 

space photographs is carried out on the basis of 

coordinates, which serves to increase the accuracy of 

digital data on highways (Table 1). 

Geovisualization of the installed model named “GR”.

1- table 

№ Name Geovisualization 

1 1-FB(MOST) 

 

2 2-FB(MAX) 

 

3 3-FB(SUV) 
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4 4-FB(COL) 

 

5 5-FB(TRANS) 

 

6 6-FB(POST) 
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A high (1:2000 scale) electronic digital map of highways was created as a result of downloaded space photo 

vectorization using 6 built-in models.  

The scope of use of the space image has been expanded through the geospatial link transformation command based 

on the coordinates of the space image downloaded to the ArcGIS program. Then, based on the information received 

from the highway department, the attributive data table of highways was filled (Fig. 6). 
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Figure 6. Table of attributive data on highways and their geodatabase 

With the help of the model “GR” created by the 

researcher, it serves to provide high-accuracy data 

using the state cadastre of highways and creating its 

map. The methods of making road maps were 

improved and introduced to the highway department 

of Namangan region. 

CONCLUSIONS 

 Based on the request of the Highways Committee to 

create a geodatabase in order to maintain cadastral 

data in a systematic manner, recommendations were 

developed for the creation of a geodatabase of the 

state cadastre of existing highways. A geodatabase 

was formed using GAT software (ArcGIS) and a method 

of creating and forming a geodatabase using ArcGIS 

software was developed.  

A 1:10,000 scale road map of Namangan region was 

created based on the geodatabase. A table for 

simplifying the formation, identification and attributes 

of AYDK with special abbreviations was developed. In 

these works, a method of forming the geodatabase 

and sub-layers based on the requirements of the 

Regulation was developed, according to which the 
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geodatabase was formed using special terms and an 

identification system. 

In the process of geospatial linking of space photos, a 

total of 6 models named “GR” (GR-Georeferencing 

Roads) were created with a transformation error of 20 

cm and installed in the protection zones of the 4R-113 

state highway in Namangan region. 
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