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состав наносится непосредственно на основа-
ние и не требует дополнительных адгезивных 
составов, нежели тот же отделочный кирпич.  

Заключение и обсуждение 
Применение теплоизоляционных перлито-

вых штукатурок может быть не только допол-
нительной мерой для теплоизоляции наруж-
ных стен, но и обеспечить увеличение звуко-
изоляции помещений, использоваться в каче-
стве защитных покрытий от грызунов, грибков 

и плесени во влажных помещениях, защитить 
здания от нежелательных мостиков холода. 
При этом материал является экологически чи-
стым, не горючим, и не поддерживающим воз-
горание, легок сам по себе, что не влияет на 
изменение несущей способности здания, и ле-
гок в возведении и не требует применения до-
полнительных смесей для подготовки поверх-
ности к отделке, поскольку обладает достаточ-
ной адгезией. 
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ИНТЕГРАЦИЯ ДАННЫХ ПРИ КРУПНОМАСШТАБНОМ ТОПОГРАФИЧЕСКОМ КАРТИРОВАНИИ 
Улзиисаихан Ганболд, Оюнцецег Даш 
Монгольский университет науки и техники, Школа геологии и горного дела, г. Улан-Батор, Монголия 

 
Целью работы является интеграция данных лазерного сканера с данными аэрофотограмметрии с БПЛА для получения 

детальных карт, которые могут быть использованы геодезистами для оптимизации их анализа. Для создания базовой 
топографической карты масштаба 1: 1000 использовались различные источники. После обработки и преобразования 
данных из баз данных и других источников, собранных с анализируемой ЦМР, необходимо определить возможные методы 
частичного или полного агрегирования данных и геоморфологического картографирования. Классификация 
морфологических и морфогенетических признаков базируется на полевых геодезических измерениях, высокоточной 
демаркации, крупномасштабном топографическом картографировании и ориентирована на использование 

https://www.elibrary.ru/author_items.asp?refid=667823579&fam=%D0%92%D1%8B%D1%82%D1%87%D0%B8%D0%BA%D0%BE%D0%B2&init=%D0%AE+%D0%A1
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картографических методов в отдельных районах. Кроме того, на холме в северной зоне Монголии были собраны наземные 
лидарные снимки и фотограмметрические данные БПЛА. Выбранно дно моря в древности, представляющее собой сухой 
гравий, холмистую степь. В данной работе для топографического картирования в схеме обработки данных объединены 
различные измерительные технологии и обрабатывающие программные комплексы. Универсальная поперечная система 
координат Меркатора проекции вычисляется в опорном эллипсоиде WGS84. Компиляция характеристик, включающая 
данные наземного лазерного сканера и данные БПЛА, обеспечит цифровые модели рельефа и оттенки холмов. Эта статья в 
основном сосредоточена на анализе ортофотоснимков и цифровых моделей рельефа. Картографические методики зависят 
от базовой карты, дополнительного уточнения полевых работ. Обработка изображений осуществляется с помощью 
специализированного программного обеспечения. Результат выдается для создания топографических карт с масштабом 
геодезических измерений 1: 1000. Предварительные результаты показывают, что сбор данных о разрывах с БПЛА тесно 
совпадает с данными, собранными с помощью лазерного сканирования. Детальное и точное трехмерное представление 
топографической карты будет использоваться для многих различных геодезических, градостроительных, 
ресурсосберегающих, землеустроительных исследований 

Ключевые слова: цифровая модель рельефа (DEM), картографическая проекция, анализ данных, наземные контрольные 
точки (GCP). 
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The purpose of this work is to integrate laser scanner data with aerial photogrammetry data from UAVs in order to obtain detailed 

maps that can be used by surveyors to optimize their analysis. Various sources were used to create a basic 1: 1000 scale topographic 
map. After processing and converting data from databases and other sources collected from the analyzed DEM, it is necessary to 
determine possible methods for partial or complete data aggregation and geomorphological mapping. The classification of 
morphological and morphogenetic features is based on field geodetic measurements, high-precision demarcation, large-scale 
topographic mapping, and is focused on the use of cartographic methods in individual areas. In addition, ground-based lidar images 
and UAV photogrammetric data were collected on a hill in the Northern zone of Mongolia. The chosen one is the bottom of the sea in 
ancient times, such as dry gravel, hilly steppe. In this work, various measuring technologies and processing software complexes will 
be combined in the data processing scheme for topographic mapping. The universal transverse Mercator coordinate system (UTM) 
of the projection is calculated in the WGS84 reference ellipsoid. A compilation of characteristics, including ground-based laser 
scanner data and UAV data, will provide digital terrain models (DEM) and hill shades. This article will mainly focus on the analysis of 
orthophotos and DEMs. Mapping techniques depend on the base map, additional refinement of field work/ image Processing is 
carried out using specialized software. This result is issued for creating topographic maps with a scale of geodesic measurements of 
1: 1000. Preliminary results show that the collection of data on breaks from UAVs closely matches the data collected by laser 
scanning. A detailed and accurate three-dimensional representation of the topographic map will be used for many different geodetic, 
urban planning, resource-saving, land management studies. 

Keywords: digital elevation model (DEM), map projection, data analysis, ground control points (GCP). 
 

Introduction 
In modern times, geographic information has 

become a basic necessity of human life. This fea-
ture leads to the huge development of the geo-
graphic space industry, along with the introduc-
tion of new technologies in the open and attrac-
tive world market. Topographic research requires 
a new research system based on new techniques 
and technologies based on geographic infor-
mation systems, remote sensing, modern re-
search techniques and traditional methods. 
Therefore, it was necessary to analyze DEM and 
3D digital images such as hills, steppes and slopes. 

Terrestrial laser scanning is a well-known re-
mote sensing technique for acquisition of accurate 
information on the physical surface of an object, 
leading to a high-density point cloud that can be 
used in turn to create accurate digital models. This 
technique is currently used in several disciplines, 
e.g. geology and geomorphology, architecture and 
civil engineering, and mobile mapping [1].  

Various sources were used to create a basic 
topographic map at a scale of 1: 1000. After pro-
cessing and converting data from databases and 
other sources collected from the analyzed DEM, it 
is necessary to determine the possible methods of 

partial or complete aggregation of data and geo-
morphological mapping. The classification of 
morphological and morphogenetic characteristics 
is based on field survey measurements, high-
precision DEM, large-scale topographic mapping, 
and focuses on the use of mapping techniques in 
selected areas [2]. The DEM is an important topo-
graphic product and has many uses [3]. This doc-
ument will document the components of each of 
these elements, as well as how to use a topo-
graphic map of the DEM. 

Research background 
Large scale topographic mapping of Mongolia 

has been conducted twice since 2003, the first of 
which is the 21 provinces, 329 sub provinces and 
a province of the cadastral mapping and land reg-
istry project, which were implemented on a con-
cessional loan from the Asian Development Bank 
in 2003. Topographic mapping at the scale of: 
1000 was performed, and between 2013 and 
2017, the topographic mapping was done in 21 
provinces, 330 sub provinces and 45 settlements 
in the updating clarification of topographic map 
at 1: 1000 scale. Large scale topographic maps 
incompatible the requirements for some indus-
tries and researches. It depends on the accuracy 
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of the geodetic surveying, an equipment and the 
method. Mongolian Government’s act No.25 of 
2009 was began to switch to the global coordi-
nate system WGS-84, and for measurement and 
surveying in the era of ITRF2008 and January 01, 
2005 by order A/112 of the head of the ALAGaC 
(Agency of Land Administration, Geodesy and 
Cartography) of 2014 to do the job.  

Study area 
Chosen territory is located in Ulziit Mountain 

at Manlai sub province, covering a subject area 
of 62.6 hectares, in the Umnugobi province, Gobi 
Desert (fig. 1). It is surrounded by natural scen-
ery of independent mountains ranges between 
vast steppes. The study area was located 470 km 
from Ulaanbaatar city, 230 km east of Da-
lanzadgad, bordering Mandakh sub province of 
Dundgovi province.  

 

 
Fig. 1. Survey area: Sharga hill – @2019 Google Earth 
 

The entire territory of that province is locat-
ed in the Gobi Desert region. Gobi has few sand 
dunes. The height of the subject area varies from 
about 1000 m to 1300 m and the average height 
is 1154 m.  

Calculating map projection 
For UTM zones, a correction of 0.9996 is ap-

plied so that the scale factor ranges from 0.9996 
to 1.0010. Therefore, distances computed from 
UTM coordinates within a particular zone will be 
correct to within 0.1 percent.  The UTM is also 
constrained to a window of latitude from 80 ˚S to 
84 ˚N. UTM coordinates do not have to be com-
puted from these 60 zones. It is commonly used 
topographic map with many various scale.  

Calculation of UTM projection is different 
theories, formulas than other map projection. 
One of these is projected coordinate system, that 
has difference a scale factor from TM map pro-
jection. Ellipsoids are defined by two parame-
ters: the semi-major axis, and flattening ratio. 
The semi-major axis runs from the center of the 
ellipsoid to the equator and the flattening pa-
rameter defines the ratio of the difference be-
tween a and b axes. From these two parameters 
[4], other constants are derived including the 
semi-minor axis and the eccentricity. Calculation 
of UTM coordinates planimetric data for topo-
graphical map scale with 1:1000, values are 
shown in Table 1. 

It is baseline data, that connected result of 
geodetic measurement. Defined distortion of 
distance and area scale factor formulas are as 
follows. 

𝑚 = arcsin(sin(𝜆 − 𝜇) × cos(𝜑)) 
𝑝 = 0.9996 × (1 + cos(𝜑)2 × (𝜆 − 𝜇)2) 

where m – distance distortion, p – area distor-

tion,  – longitude,  – latitude,  – scale factor. 
 

Table 1 
Datum and Parameters of UTM 

Datum WGS 84 

Parameters 
  

a (semi-major axis) 6378137 

b (semi-major axis) 6356752.314 

f (flattening) 0.003352811 

1/f (inverse flattening) 298.2572236 

r (radius) 6367435.68 
k0 (scale factor) 0.9996 

e (eccentricity) 0.081819191 

e'2 0.006739497 
 

Numerical calculations with the WGS 84 ellip-
soid give the value as m=1.001421, p=1.002258. 
AutoCAD MAP software was used pointing data as 
XYZ Grid, Intersection of XY locating procedure has 
been applied with a 10-5m snapping accuracy. 

Surveying and data processing 
This paper will mainly concentrate on the 

analysis of orthophotos and DEMs. Mapping 
methodologies are depending on base map, ad-
ditional clarification field works using equip-
ment and so on. Once the camera is properly 
configured according to the scene, a flight plan 
must be designed and carried out. Firstly, a 
study of the terrain elements must be performed 
in order to assert that the images will contain 
enough features [5]. Image processing is done 
via specialized software.  

A factor of 60–70 % is normally employed [6]. 
The vertical overlays are 80 percent and horizontal 
overlays are 60 percent. Major (5m) and minor 
(1m) contour lines of UAV data acquisition and 
processing is displayed in figure 2.  

 

 
Fig. 2. Major and minor contour lines of UAV 

 
The new X-series laser scanner FARO Focus3D 

X 130 is a powerful high-speed 3D scanner. The 
Faro terrestrial laser scanner produces a detailed 
image. The image taken at each station is connect-
ed by 4 spheres. The accuracy was adjusted to 
form a point clouds 6 mm apart in 32 minutes (fig. 
3). Multiple data clouds was collected from 
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different viewpoints can also be combined using 
common features in order to create one 3D dataset.  

 

 
Fig. 3. Point clouds data of surveying with laser scanner 

 
The surveying was measured with UAV and 

terrestrial laser scanner, following the instructions 
in "1:5000 1:2000 1:1000 1:500 topographic 
mapping". The general workflow for data 
acquisition and processing is shown in Fig. 4. 

 

 
Fig. 4. The general workflow for data acquisition  

and processing 

 
The products are 1:1000 topographic map 

and digital data, such as elevation models, or-
thophotos, 3D models. Coordinates and altitudes 
of triangulation points are as follows.  

1. Ehin  X=4873637.118 m 
Y=685338.737 m  H=1305.000 m  
2. Asartu   X=4889824.898 m 
Y=686707.766 m  H=1387.000 m 
3. Buylyus   X=4889555.106 m 
Y=705620.488 m  H=1276.500 m.  

The altitudes and coordinates of ground con-
trol points of the geodetic network are deter-
mined by methods of GNSS technology. The mean 
accuracy of the interposition point was estab-
lished no more than 3 cm for the position and 5 
cm for the height. Performed topographic map 
layout on ArcGIS 10.3 software is shown figure 5. 

 

 
Fig. 5. 1:1000-scale topographic map with triangulation points 

 
The DEMs corresponds to a regular grid of el-

evation. Each node of the grid shows an altitude 
value. Quality value and geometric data of geo-
morphology map depend on DEM accuracy. DEM 
hill-shade data contain hidden landform features, 
such as pits, peaks, passes, drainage channels and 
ridges, drainage basins and hills, etc.  

A digital orthophoto map is an image ob-
tained by vertical parallel projection of a surface 
[7], and has the geometric accuracy of a map and 
visual characteristics of an image. Detailed and 
accurate three-dimensional representation of 
topographic map will be used to many various 
surveying, urban development, resource man-
agement, land monitoring researches. 

CONCLUSION 
The results were evaluated by RMSE accord-

ing to the States National Standard for spatial 
data accuracy. An accuracy of elevation meas-
urements is given 0.0142m. Positioning accuracy 
is 0.0441m. Topographic maps with absolute 
errors of accuracy can be obtained from the UAV 
via a fully controlled GCP and laser scanner, to 
meet the requirements of a large-scale topologi-
cal map in order to create a DEM through rela-
tively inexpensive surveying in Mongolia. 

Calibration of the horizontal cross cylinder is 
performed on the WGS-84 ellipsoid, m, p (1.001 to 
1.002) on the angular and longitudinal shafts of the 
length and field. That distortions of equal area and 
equal distant are inherent to UTM map projection.  

For DEM, full control will be required to 
achieve 1: 1000 topographic mapping accuracy. 
The topographic map is obtained by dual tech-
nology provide high accuracy. In the future, it is 
considered to be fully applicable to other re-
searches and geospatial industries. 
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ВОПРОСЫ РАЗМЕЩЕНИЯ АГРОПРОМЫШЛЕННОГО ПРОИЗВОДСТВА В ГОРОДСКОЙ СРЕДЕ 
Ю. В. Мамаева, В. А. Абушова 
Астраханский государственный архитектурно-строительный университет, г. Астрахань, Россия 
 
Размещение агропромышленного производства в городской среде является одним из новых и перспективных направле-

ний в современной культуре. Важными достоинствами такого рода агропромышленного производства является экономи-
ческая эффективность и повышение уровня комфортности городского пространства.  

Ключевые слова: городская среда, агропромышленное производство, зеленые насаждения, урбанизация, аграрное хозяйство.  
 

ISSUES OF ACCOMMODATION OF AGRICULTURAL PRODUCTION IN THE CITY ENVIRONMENT 
Yu. V. Mamaev, V. A. Abushova 
Astrakhan State University of Architecture and Civil Engineering 
(Astrakhan, Russia) 
 

The placement of agricultural production in an urban environment is one of the new and promising areas in modern culture. Im-
portant advantages of this kind of agricultural production are economic efficiency and increasing the level of comfort of urban space. 

Keywords: urban environment, agricultural production, green belts, urbanization, agriculture. 
 

В последнее время в мировой практике при-
обретают все большую актуальность вопросы 
создания агропромышленного производства в 
городской среде. Такие системы агропромыш-
ленного производства используют преимуще-
ства непосредственной близости ресурсов и 
потребителей, предлагая свежие продукты. Из-
за высокой стоимости земли в городах агро-
промышленное производство может поначалу 
не казаться разумной альтернативой сельскому 
хозяйству. Однако системы, предоставляющие 
продукты питания, которые могут потреблять-
ся ближайшими жителями, способны принести 
множество преимуществ для производителей, 
потребителей и общества. В дополнение к про-

изводственным функциям, городское агропро-
мышленное производство предлагает широкий 
спектр экологических функций (биоразнообра-
зие, круговорот питательных веществ, кон-
троль микроклимата) и культурных функций 
(отдых и визуальное качество), которые повы-
шают уровень комфортности городской среды. 
Отметим, что комфорт городской среды подра-
зумевает создание удобного, качественного, 
благоустроенного пространства, максимально 
приспособленного для жизни граждан. 

 По сравнению с сельским хозяйством инте-
грация городского агропромышленного произ-
водства в густонаселенные районы значитель-
но расширяет возможности сочетания произ-


