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CECCICI L EN BN LY In recent decades, the complex interaction between

environmental factors and public health has attracted the attention of researchers, policy
makers, and public health practitioners. Understanding how environmental factors affect
human health is very important in dealing with citizens' health challenges. In recent years,
geographic information systems (GIS) have been used as practical tools in this field and have
enabled the investigation and analysis of complex relationships between environmental
variables and health. These systems are a useful tool for zoning diseases, and with the spatial
distribution of some diseases, significant results can be achieved. Results such as that some
diseases are related to environmental factors. Diagnosing environmental factors in the
direction of treatment, prevention and reduction of healthcare costs is a way to develop
health. This article deals with the spatial analysis of some environmental factors affecting
health in order to provide solutions to prevent the occurrence of pathogenic factors in citizens.

The research method of performing a location analysis includes several steps
including data collection, data pre-processing, spatial analysis and integration with decision
support systems. Collecting air quality data is one of the main parts of this research. The air
quality of Tehran is affected by several factors, including the emission of pollutants by cars,
industrial units and natural resources, the amount of each of which is measured using the
network of air quality monitoring stations throughout the city of Tehran. This time-spatial data
set enables us to investigate trends and changes in air quality in different areas of Tehran. Also,
ensuring access to safe water is a fundamental aspect of public health. Therefore, the
collection of water quality data is critical for our study. The desired parameters include water
acidity or alkalinity (pH), clarity, chemical oxygen demand (COD), biological oxygen demand
(BOD) and concentrations of certain pollutants such as heavy metals. Is. The data collected by
local health centers have been used to analyze infectious diseases from animals. After
collecting the required data, the process of data analysis and processing is done for their
spatial analysis, and after the said analysis, the data obtained from different stages of the
research are integrated in GIS. This allows us to combine spatial data to more clearly show the
connections between environmental factors and diseases. This data integration should be
done regularly and carefully so that the results of the analysis are valid. QGIS software was
used to perform spatial data analysis and processing. In addition, Pandas and NumPy libraries
in Python were used for statistical data analysis.

The data collected from the air quality monitoring stations allowed us to obtain
detailed maps of the concentration of pollutants and their spatial changes. These maps are
very valuable in monitoring health risks related to air pollution. Analysis of air quality data
showed high concentrations of PM2.5 and PM10 particulate matter in densely populated
areas. In addition, the concentration of NO2 near the main roads indicates the major
contribution of vehicles in the production of this gas. The analysis of water quality in Tehran
showed that there are no significant differences in the water quality of different regions. . The
analysis of disease data provides important information about carriers, their habitats and
behavioral patterns, which leads to a comprehensive understanding of the city's infectious
disease ecosystem. Targeted measures to control infectious diseases in high-risk areas and
education to the target community are necessary to reduce the risk of diseases.

Human health is affected by various environmental factors, including the place of
their lives, so that it can be said that health-related issues almost always have spatial
dimensions. Investigating the characteristics of these places (including anthropological
characteristics and the presence of environmental risk factors) is very important in order to
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conduct studies. The results of this research showed that GIS has a valuable role in
investigating and tracking the spread of diseases and other health issues in The length of time
periods and the assessment of environmental risks for the residents of an area. Using GIS is
one of the health warning solutions to people at risk. By specifying the location of the disease
and the polluted areas of the city, people will become more aware of their surroundings and
better understand prevention issues. Also, with the identification of high-risk areas, health
costs and expenses will be adjusted because policy makers and health managers will focus on
the necessary strategies to prevent and deal with the spread of these types of diseases in a

targeted manner.
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ABSTRACT

The rapid growth of cities is a global phenomenon that has
Received: 23 July 2023 become a challenge in our country. The lack of development of urban infrastructures at the
Reviewed: 6 September 2023 same time as the expansion of cities, especially in the transportation sector, has created many
Revised: 13 September 2023 problems such as heavy traffic and air pollution for big cities. The aim of this research is to
Accepted: 31 October 2023 provide a solution to deal with the challenges facing the city of Tehran in the field of

development of urban roads by using analysis based on geographic information system (GIS)
and decision support systems so that it can improve planning in construction. And the

KEYWORDS: development of urban roads achieved a sustainable development in the transportation sector.
Environmental Impacts For this reason, it is very important to know the current situation in planning for road
Urban Road Development development in Tehran, to identify areas for improvement and to provide solutions based on
Spatial Analysis GIS. These solutions lead to optimization of route selection, environmental impact
Urban Planning assessments, efficient project cost management and effective risk management.

To achieve the research objectives, a multifaceted method was adopted. At first,
the collection of spatial data related to the urban road network including transportation
* Corresponding author networks, environmental parameters and existing road infrastructures was done. Then, GIS
& amin@pnu.ac.ir technology was used to perfgrm spatial .t:malysis, route optimizati.oh using Dijkstra's shortest
® (+9821) 77311391 path algorithm (SPA) and environmental impact assessments. Decision support systems were
developed to facilitate data-based decision making in each scenario in road construction
project analysis. Finally, the scenarios obtained from the spatial analysis were compared with
the road construction operational projects.
m The results of this research showed the significant capacity of spatial information
analysis based on GIS and decision support systems in modifying planning for the
development of road construction in urban Tehran. These technologies reduce urban traffic
by 20% through optimal route selection and improve the efficiency of urban transportation.
Environmental impact assessments also showed that the use of these methods can lead to a
36% reduction in harmful effects, including air pollution. Also, the integration of GIS-based
cost management tools led to the reduction of road construction costs. Identifying risk
reduction strategies through spatial analysis ensures the success of the project in terms of
timing and cost and ultimately leads to the satisfaction of citizens.
Using GIS-based spatial analysis and SPA algorithm, routes with minimum travel
time were identified that reduce traffic and increase transportation efficiency. Reduction in
travel time can lead to increase in productivity and improve the quality of life of citizens. In
addition, optimized routing can help reduce fuel consumption and air pollution. In addition,
the Environmental Impact Assessment (EIA) index has shown a significant improvement in the
environmental sustainability of scenarios that are based on spatial analysis. Thus, reducing the
levels of air and noise pollution and maintaining green spaces can help to increase the quality
of life of citizens. In addition, reducing harmful environmental effects can contribute to the
long-term growth and development of the city. On the other hand, by identifying capacity risk
in the planning stage, project managers can allocate resources more effectively and
implement measures to prevent delays and cost overruns.
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CEL GG ELT Mol JITGEEY Geodesy is the basis of the science of Geomatics and Surveying
Engineering. The Greek root of the word geodesy means dividing the earth, which shows that

geodesy is historically closely related to the preparation of maps, analysis of the state of the
earth, and geo-spatial data. Today, the science of geodesy discusses the set of rules related to
the measurement and representation of the earth in a three-dimensional space that changes
with time. This knowledge plays a key role in various scientific, engineering and navigational
applications. In this paper, we will have an overview of the modern applications of geodesy in
the field of navigation and earth monitoring and how these developments affect the global
infrastructure of geo-spatial information and related scientific research.

In recent years, the Global Positioning Satellite System (GNSS) by increasing the

accuracy and public access to the location caused a fundamental evolution in precise
navigation, including the navigation of self-driving cars. Determining the earth's gravity field is
another fundamental aspect of geodesy, which has made significant progress in this field along
with the development of space programs. Advanced satellite missions such as GRACE-FO have
provided an unprecedented ability to increase the accuracy of Earth's gravity field models.
These models are used to understand Earth's dynamic processes, including sea level, mass
balance of ice sheets, and Earth's internal dynamics. Moreover, using a standard framework
to connect geodetic observations around the world is a necessary thing, for this purpose,
Terrestrial Reference Frames (TRFs) are used. The development of the International Terrestrial
Reference Frame (ITRF), the latest version of which is ITRF2023, is a sign of global joint efforts
to increase the accuracy and reliability in the realization of reference frames for the unification
of geodetic observations.
m GNSS has provided the ability of positioning with very high spatial accuracy. The
findings showed that GNSS can determine the position with centimeter accuracy. Also,
navigation using GNSS technology has grown day by day and GNSS receivers play a vital role
in aviation, shipping and transportation industries. This navigation system provides pilots with
accurate information about the position, speed and direction of the aircraft, which helps to
control the flight more accurately and respond faster in emergency situations. The maritime
industry has also made extensive changes through the use of GNSS. Today, various ships need
GNSS receivers to navigate and avoid potential risks of collision with other vessels. Also, GNSS
technology plays an essential role in the transportation sector for managing urban and
intercity traffic, optimizing transportation networks, reducing travel time, and improving the
efficiency of the transportation system. In addition, the role of GNSS is very valuable in natural
disaster management. Also, measurements of Earth's gravity field using satellite missions such
as GRACE-FO have contributed to a better understanding of Earth's climate changes. These
missions monitor the changes in mass distribution on the earth's surface and provide the
possibility of monitoring phenomena such as the melting of polar glaciers and the
displacement of underground water resources. This information is very useful for assessing
the effects of climate change. Accurate satellite gravimetric data have the ability to monitor
sea level elevation changes. By monitoring changes in ocean mass, scientists can make more
accurate predictions about changes in sea level elevation. This information is necessary for
the management of coastal settlements and policy making for coastal management.
Ultimately, these measurements help scientists better understand Earth's internal structure,
including plate tectonic movements. Quantifying plate tectonic motion is important for
understanding the internal structure and behavior of plate tectonics, including the
relationship of these processes to earthquakes and volcanic activity.
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GNSS, as one of the main foundations of satellite geodesy, have increased our
ability to navigate and accurately position on the surface of the earth with acceptable
accuracy. Achieving centimeter accuracy in navigation is used in various industries such as
transportation, agriculture and natural disaster management. Determining the gravity field is
vital for monitoring environmental changes and provides the information needed to
understand climate change. The existence of ground reference frames is one of the
foundations of geodetic measurements. These frameworks provide the possibility of
international cooperation in the fields that need to be measured in a single global framework.
Since geodesy, like other geospatial information sciences, depends on the development of
technology, therefore, in the future, changing the methods of accurate positioning and
navigation will not be far from expected.
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Land Use Investigation and Its Distribution Analysis in Various Districts of Tehran
City According to Land Use Planning Standards

M. Kolbadi nejad, R. Sarvar®

Department of Geography and Urban Planning, Islamic Azad University-Science and Research Branch, Tehran, Iran

ABSTRACT

In today's world, cities have garnered significant attention as
Received: 28 June 2023 central hubs for social and economic activities. This research aims to enhance urban
Reviewed: 16 August 2023 development and improve the quality of life for Tehran's residents, focusing on land use in
Revised: 14 September 2023 Tehran, the capital of Iran and one of the most populous and pressured cities. The primary
Accepted: 01 October 2023 objective is to evaluate the distribution of various land uses across Tehran and analyze

shortcomings that do not align with urban needs and standards. The study particularly delves
into issues related to the appropriate number of land uses in different areas of Tehran and

KEYWORDS: the role of recreational land use in urban development.

Land Use m To conduct this comprehensive research, Tehran was divided into various zones,
Urban Development with diverse land uses thoroughly examined in each zone. These zoning divisions aimed to
GIS provide a more precise understanding of the unique needs of each part of the city for
Land Use Distribution development and productivity. The distribution of land uses across the city was analyzed, and

the frequency of each land use at the macro level was measured. Utilizing urban standards as
evaluation criteria, a detailed analysis of land use distribution was performed. These
* Corresponding author standards served as benchmarks for assessment, highlighting areas where the standards fell
& r-sarvar@srbiau.ac.ir short. This analytical approach facilitated a better understanding of strengths and weaknesses
O (+9821) 44845205 in urban development. Through this method, land use distribution in the city was evaluated
more optimally, leading to recommendations for improvement and optimization.

The outcomes of this study underscore significant deficiencies in the allocation of

land uses across Tehran, signaling a compelling call for refinement and heightened precision
in regulation, particularly within the identified areas of 7, 10, 13, 14, 16, and 17. The identified
weaknesses in land use distribution offer invaluable insights for urban decision-makers and
planners, serving as a clarion call for immediate interventions in the city's development
trajectory. The critical nature of this information lies in its potential to guide strategic
decisions and policy implementations aimed at rectifying existing imbalances. Furthermore,
the research accentuates a growing imperative to prioritize recreational land use within
Tehran, shedding light on the inadequacy of current land use patterns to align with
established urban standards and the evolving needs of society. The pressing need for
increased attention to recreational spaces emerges as a key takeaway, suggesting that the
development of such areas within the city could yield tangible enhancements in residents'
overall quality of life. The envisaged benefits extend beyond mere leisure, with the potential
to foster the creation of green spaces, promoting environmental sustainability, and providing
platforms for diverse recreational activities that contribute to a healthier, more vibrant urban
community. In essence, the research outcomes advocate for a strategic reevaluation and
recalibration of land use policies in Tehran, with a heightened focus on rectifying existing
imbalances and proactively addressing the evolving needs of the city's residents.
This research serves as a valuable tool for urban decision-makers and city
planners in the development and enhancement of the quality of life for Tehran's residents.
The obtained results indicate that optimizing land use and addressing urban needs can
contribute to sustainable development and improved living conditions in Tehran.
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Table 3: Percentage Frequency of Different Land Uses in 22 Municipal Districts
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2.41 0 2.08 0.74 0 0.09 53.71 39.7 1.12 0.16 R1

0 0 0.94 0.64 0.21 0.05 91.45 6.19 0.45 0.05 R2
0.75 0 0.92 0.38 0 0.06 89.78 6.76 1.28 0.05 R3
3.32 0 2.61 0.34 0.61 0.08 74.24 14.61 3.82 0.37 R4
2.88 0 1.94 3.66 0.64 0.14 81.42 6.6 2.42 0.29 RS
0.4 0 1.57 0.35 0 0.16 90.94 4.43 2.05 0.1 R6

0 0 0.36 0.18 0 0.03 97.57 1.65 0.19 0.03 R7
0.07 0.06 0.25 0.32 0 0.02 97.7 1.04 0.46 0.09 R8
0.07 0 0.31 0.09 0 0.12 98.1 0.67 0.32 0.32 R9
0.04 0 0.33 0.04 0 0.02 98.75 0.61 0.17 0.04 R10

0 0 5.72 0.41 0.24 1.75 69.59 10.4 11.86 0.03 R11
0.02 0 0.6 0.05 0 0.23 96.81 0.62 1.55 0.13 R12
0.06 0 0.43 0.05 0 0.08 97.88 1.05 0.32 0.13 R13
0.05 0 0.27 0.17 0.04 0 98.4 0.57 0.42 0.07 R14
0.26 0 1.37 141 0 0.19 93.05 1.61 1.58 0.54 R15
0.03 0 0.31 0.34 0 0.11 98.41 0.41 0.31 0.08 R16
0.12 0 0.25 0.13 0 0.05 98.4 0.21 0.77 0.07 R17
0.13 0 0.33 0.18 0.16 0.09 97.59 0.76 0.51 0.25 R18
0.67 0 2.21 4.56 0.45 0.69 87.21 2.78 1.35 0.08 R19
0.78 0 2.89 2.99 1.09 0.94 79.71 9.16 1.59 0.86 R20

0 0 1.24 0.87 0 0.73 91.28 2.62 0.71 2.55 R21
5.8 0 3.76 3.76 0.07 0.79 46.21 36.65 2.37 0.59 R22
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Table 4: Evaluation of the Percentage Frequency of Each Zone with Urban Standards for Each Land Use
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religiouse  agriculture  cultural  commercial  recreational treatment residential  official industrial  educational  region
TRUE FALSE TRUE TRUE FALSE FALSE FALSE TRUE TRUE FALSE R1
FALSE FALSE TRUE TRUE TRUE FALSE FALSE TRUE FALSE FALSE R2
TRUE FALSE TRUE FALSE FALSE FALSE FALSE TRUE TRUE FALSE R3
TRUE FALSE TRUE FALSE TRUE FALSE FALSE TRUE TRUE TRUE R4
TRUE FALSE TRUE TRUE TRUE TRUE FALSE TRUE TRUE TRUE R5
TRUE FALSE TRUE FALSE FALSE TRUE FALSE TRUE TRUE FALSE R6
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R7
FALSE TRUE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R8
FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE TRUE R9
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R10
FALSE FALSE TRUE FALSE TRUE TRUE FALSE TRUE TRUE FALSE R11
FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE TRUE FALSE R12
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R13
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R14
FALSE FALSE TRUE TRUE FALSE TRUE FALSE FALSE TRUE TRUE R15
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R16
FALSE FALSE FALSE FALSE FALSE FALSE TRUE FALSE FALSE FALSE R17
FALSE TRUE FALSE FALSE TRUE FALSE TRUE FALSE FALSE TRUE R18
TRUE FALSE TRUE TRUE TRUE TRUE FALSE FALSE TRUE FALSE R19
TRUE FALSE TRUE TRUE TRUE TRUE FALSE TRUE TRUE TRUE R20
FALSE FALSE TRUE TRUE FALSE TRUE FALSE FALSE FALSE TRUE R21
TRUE FALSE TRUE TRUE TRUE TRUE FALSE TRUE TRUE TRUE R22
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In recent decades, geomatics science has made significant progress, and
these advances are due to advanced measurement tools and innovative technologies in the field of
geometric and spatial data acquisition. In this context, mobile laser scanners have been introduced as a
basic and efficient tool that has the ability to perform accurate and fast measurements of various objects
and environments, including urban spaces. These devices automatically record all the details of the urban
space in the form of point cloud. To extract the geometric information of buildings from these details, it
is necessary to use machine vision methods. In order to achieve accurate and reliable models of buildings,
a sequence of post-processing operations is implemented when processing point cloud data. One of the
most important stages of these processes is the segmentation of point cloud. These steps transform point
cloud data into more conceptual and analyzable information. One of the important issues in processing
point cloud data is the ability to extract planar surfaces of building facades (walls). These planar surfaces
are of special importance as basic components in modeling and analyzing the condition of buildings.
Accuracy in the information related to these planar surfaces allows for a more accurate and complete
distinction between different components of buildings. This is important in several applications including
urban planning, construction management, and energy consumption analysis of buildings.

In this article, MSAC and G-DBSCAN algorithms are used to extract planar surfaces from point
cloud data. These two algorithms are executed sequentially. First, the most probable planar surfaces in
the study area are extracted using MSAC, and then G-DBSCAN is used to separate the walls from these
planar surfaces. In this article, the GeoSLAM ZEB-HORIZON mobile laser scanner device is used to collect
data, and the area chosen for this purpose is the buildings of the Faculty of Engineering of Bo Ali Sina
University in Hamedan. Because this place has features such as architectural diversity, the presence of
non-planar and planar facades, different positions of the walls relative to each other with different
dimensions, and challenges related to the diverse architecture of the space around the buildings.

Comprehensive evaluation of this research that includes three separate buildings. The results

show an average Precision of over 93%, which guarantees accurate data extraction. In addition, it has
achieved an average Recall of over 94%, which captures the majority of elements in the view. As a result,
F1 score with an average value of 94% has been obtained. This research contributes to the progress in
the field of accurate building data extraction and architectural modeling. Of course, when dealing with
buildings and more complex environments, the algorithm faces challenges. Among the challenges that
can be mentioned are various architectural features of buildings and external obstacles. For example, in
buildings with large glass doors and windows, these algorithms may incorrectly extract interior walls.
Also, the presence of dense vegetation around the facade can create obstacles that hinder the laser
scanner's ability to fully capture the facade.
However, the results show that the algorithm in general was able to provide a significant
performance in extracting the facade information of buildings, especially in challenging architectural
scenarios. These developments are promising and create new possibilities in the field of spatial data
analysis and building modeling. This innovative approach can be used in various applications and help to
develop modern and data-based architectural models.
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Fig.1: The method of extracting building facades from the point cloud.
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Table 1: GeoSLAM ZEB-HORIZON mobile laser scanner information.
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Table 3: Manually segmented point cloud data of the second building

L slass
X, Number of points

Color P Ve o Syl

Ref.1 Ref.2 Intersect

Vahe BN 2253173 2255037 2249295
Planel
¥ i

T’ DN 1461718 1450223 1449902
Plane2

Varie BN 809029 810876 803842
Plane3

Fario IS 212244 211398 207954
Plane4

Barmis B 272253 269991 265727
Plane5
S i

T O 2704105 2356967 2355506
Plane6

Ve 657221 661107 654031
Cylinderl
Y aslgzl

I 131569 137991 131440
Cylinder2
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Table 4: Manually segmented point cloud data of the third building

Llas oloas
&) Number of points
Color Yoz Yaz,e Sl
Ref.1 Ref.2 Intersect
) s
T° D 89538 88783 87310
Planel
Y I 2206 2067 1757
Plane2
Vi B 17590 20068 17192
Plane3
e 281 265 254
Plane4
Barmic I 11508 8523 8507
Plane5
7 aman
s 2785 2590 2214
Plane6
Vamis I 48201 40894 36949
Plane7
A 28724 33813 27704
Plane8
Yamio B 21005 21432 20884
Plane9
Vi 8267 8805 7941
Planel0
VY axao
BN 600841 595169 588564
Planell
I 843949 850692 841682
Planel2
VIl 27635 27294 26151
Cylinderl
Y aslgnl
I 189266 200355 188145

Cylinder2
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Table 2: Manually segmented point cloud data of the first building

L sloss
5_.') Number of points
Color Ve o Yooy Sl
Ref.1 Ref.2 Intersect
Vo B 687583 672946 649838
Planel
Y 117103 120940 113395
Plane2
Vi I 18328 18202 16918
Plane3
Famio DN 386689 378896 375303
Plane4
5 I 52489 52087 51512
Plane5
P mm 161621 163430 150834
Plane6
Vi s 19617 20186 18564
Plane7
A 104380 104686 102340
Plane8
amis | - | 53872 56108 53333
Plane9
Vraao BN 208812 206608 203132
Planel10
V) ais I 12231 12166 11682
Planell
VWi I 88444 92155 88248
Planel2
\Wamic I 52236 55583 51977
Planel3
144522 157356 141949
Planel4
V\Damao
22897 22892 21423
Planel5
\Pamio 1782251 1780600 1774517
Planel6
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Fig. 9: Shows how to determine the Minpoint value for the first building. This
value for this building is 7000 points, which has extracted 8 planes.

el 03,5 gl 3l | amio A slaws 45 Col alais Ve - -

Jol Sleitlos (sl o550l g el po gl ) - S
Figure\ : The results of the second step of the algorithm for the first building
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Fig. 7: Intersection results of two manual segmentations used to evaluate the
algorithm.
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building



J. Geoinf. Civ. Eng. 1(2): 163-176, Summer & Autumn 2023

vy

1FoF jurl g lawoli oF o los o) e oy pac wikigoo 40 Suilo ) 58il57 5 g i

Table 5: Results obtained after running the algorithm.
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total Number of Number of Number of Number of Precision Recall (%) Flscore
number of extracted extracted extracted unextracte (%) (%)
planes planes planes(true) planes(false) d planes
Buildingl 16 14 12 2 4 93 86 89
Building2 6 8 6 2 0 93 99 96
Building3 12 8 7 1 5 95 97 96
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Fig. 11: The results of the first step of the algorithm for the cloud point of the second building
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Fig. 12: Shows how to determine the Minpoint value for the second building. This value for this building is 13000 points, which has extracted 6 planes.
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Fig. 13: Results of the second step of the algorithm for the second building
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Fig. 14: The results of the first step of the algorithm for the superpoint of the third building
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Fig. 15: Shows how to determine the Minpoint value for the second building. This amount for this building is 8000 points, which has extracted the number of
2 planes.
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Fig.16: The results of the second step of the algorithm for the third building (red box: the wrongly extracted wall).
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Improving Location Indices in Design of Oil Transmission Lines with an Economic and
Environmental Protection Attitude
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ABSTRACT

The oil sector has served as the predominant catalyst of our
Received: 24 May 2023 nation's economy since the oil industry was nationalized in Iran. Oil facilities are integral to
Reviewed: 31 July 2023 the oil industry, and among the most crucial facilities throughout the nation are pipelines.
Revised: 11 August 2023 The extensive network of pipelines, which facilitate the transportation of oil from production
Accepted: 31 October 2023 sites to the country's refineries, as well as the distribution of refined products to

consumption centers, represent vital economic and industrial lifelines. The spatial challenge
lies in the intersection points of these pipelines, which can be effectively addressed through

KEYWORDS: the use of geographic information systems. The accurate and optimal routing of pipelines is
Oil Pipeline of utmost significance and should be executed in a manner that aligns with technical and
Environmental Factor economic ideals, while minimizing adverse societal and environmental impacts.

Spatial Index M In this research, an attempt has been made to ascertain the routing of the multi-
Overlay Analysis directional pipeline by taking into account a plethora of criteria, data, and spatial and

descriptive information. This information encompasses factors such as land slope,
vegetation, water flow, faults, residential and population centers, power transmission lines,
pipelines in the region, and roads, among others. Given the extensive range of indicators
associated with the routing of energy transmission lines in existing research references and
executive reports of projects, this article focuses on thoroughly examining and providing a
specialized classification of these indicators. In the subsequent stage, Geographic
Information System (GIS) is employed as a framework to integrate the diverse components
of information. This integration allows for the utilization of varying influence weights during
the compilation of indicators, based on the significance of each indicator's impact on the
subject matter. For this purpose, the conventional fuzzy AHP method has been used.

The research conducted in this study focuses on the geographical area of

Khuzestan province, specifically its northern region located between Rig Valley and Sabzab.
The objective of this research is to establish the optimal route for the transmission line of
oil, taking into account three different scenarios: economic optimality, environmental
optimality, and a combination of both. The findings reveal that selecting the most favorable
route in this context, in comparison to the current transmission line, leads to a reduction of
141 meters in terms of the economic scenario, 635 meters in terms of the environmental
scenario, and 586 meters in terms of the comprehensive scenario. These outcomes
represent tangible accomplishments resulting from the research.
The findings of this study clearly demonstrate that the conventional techniques
for designing pipelines are insufficient in incorporating all the relevant criteria in the pipeline
route design. Regardless, it is crucial to acknowledge that the quality of the routes produced
with the aid of Geographic Information Systems (GIS) heavily relies on the quality of the input
data. Any discrepancy or flaw in the input information may yield design outcomes that raise
doubts about the effectiveness of the work. Consequently, in addition to harnessing the
capabilities of GIS, meticulous attention to detail must be exercised during the data
collection process. Another notable aspect of this research is its capacity to consider various
scenarios. By leveraging this capability, decision-makers are empowered to make informed
choices regarding the pipeline by examining the outcomes of diverse scenarios and taking
into account a range of factors.
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Assessing the Influence of Image Network and Image Texture on the Quality of 3D
Point Cloud Production in Close-Range Photogrammetry

R. Naeimaei, E. Ghanbari Parmehr”

Department of Geomatics, Faculty of Civil Engineering, Babol Noshirvani University of Technology, Babol, Iran

ABSTRACT

Close-range photogrammetry aims to produce accurate 3D
Received: 30 May 2023 geometric models of objects using images taken from the subject. Nowadays, the creation of
Reviewed: 7 July 2023 realistic 3D models and their visualisation is a common practice that is becoming more
Revised: 12 August 2023 popular every day. On the other hand, choosing the right modelling software for
Accepted: 01 October 2023 photogrammetry has always been a challenge and a topic of discussion among experts and

researchers. Therefore, it is essential to examine and evaluate the models produced by
different software tools. Due to the widespread use of Agisoft software among engineers and

KEYWORDS: researchers in this field, this study aimed to perform image processing and modelling using
Close-Range Photogrammetry two versions of this software, namely Photoscan and Metashape. In previous research, the
Structure from Motion criterion for optimising the image mesh has been based on improving the accuracy of the
3D Point cloud modelling. In order to assess and evaluate the 3D models produced by the two versions of the
Imaging Network software, we defined different scenarios for the design of the image mesh. We compared the
Image texture 3D models generated for each scenario with a mathematical reference model. We also
Agisoft examined the complete modelling in the software under different conditions using two

different textures, as the texture of the image directly affects the quality of the point cloud.
It is important to analyse the role of the image texture together with the geometry of the

* Corresponding author image mesh. Therefore, we evaluated the image texture as a radiometric index and
5 parmehr@nit.ac.ir investigated how these two factors affect the quality of the point cloud. As a result, we
@ (+9811) 35501580 determined the optimal number of images with appropriate texture required to produce an

accurate and high-quality 3D model.

close-range photogrammetry, we capture a series of images of an object using a
specific image network. These images are then used with the Structure from Motion (SfM)
method to generate point clouds and 3D models. The concept behind SfM is inspired by how
our eyes perceive objects. This approach offers a quick, automated, and cost-effective way to
obtain 3D data. It involves creating 3D coordinate models by processing a sequence of
overlapping images of the object. Finally, the resulting 3D models are compared with a
reference point cloud using the Cloud Compare point cloud processing software.

The results of using images with simple texture show that in Photoscan software,
increasing the number of images not only leads to noise in the point cloud, but also reduces
the similarity of the generated model to the cube. According to the results, the best 3D model
with a high similarity to the cube is associated with the fourth scenario (45 images) with an
error of 0.01 millimetres. In the case of the Metashape software, the best model is associated
with the third scenario (90 images) with an error of 0.05 millimetres. On the other hand, in
cases where images with complex textures were used, the best point cloud is related to the
fourth scenario (45 images) with an error of 0.02 millimetres in Photoscan software and to
the third scenario (90 images) with an error of 0.04 millimetres in Metashape software. In
general, the use of objects with complex textures leads to a better match and therefore to
denser point clouds due to the presence of complex and non-uniform gradients in the images.
The results show that the optimal number of images and the presence of a
complex image texture have a significant impact on the improvement of the quality of the 3D
point cloud of the object. Despite the increased processing time, the quality of the 3D model
does not increase significantly with a large number of images; it only leads to denser point
clouds due to increased noise in the point cloud.
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of the cube, each face is present in two images. B) To maintain the coverage of
all the faces of the cube, each face is present in only one image
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Fig. 6: (right) images with simple texture and (left) images with complex texture
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Table 1: Comparison of the least squares error (mm) of the point cloud for
different modes on images with simple texture in Photoscan and Metashape

software
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Table 2: Comparison of the least squares error (mm) of the point cloud for
different modes on images with complex texture in Photoscan and Metashape

software
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Fig. 16: Dense cloud created in various modes with simple textured images in
Metashape software
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cloud with simple texture images in Photoscan
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Earth has a complex ecosystem that is affected by natural processes
and human activities, and understanding these processes is a real necessity. Environmental
changes, from climate change to the reduction of natural resources, affect human life, economies,
and the well-being of future generations. Therefore, the need for comprehensive Earth observation
has never been more critical. To address this need, the Copernicus program was created by the
European Space Agency in the early 2000s. The goal of this program was to create an operational
system for earth monitoring with open access to high quality satellite data. The Sentinel satellites,
as the core of the Copernicus program, is one of the symbols of humanity's progress in earth
observation and environmental monitoring. This research examines the Sentinel satellites and
shows the importance, basic principles and unique features of each of them. Sentinel satellites are
unique operational platforms compared to the satellites of the previous generation.

In this paper, the main framework of the Copernicus program, such as open access to
satellite data, global coverage, operational stability, diverse sensors, and the framework of global
cooperation, which is of great help to researchers, policymakers, and other users of satellite data,
has been evaluated. The Sentinel satellites includes several satellites that acquire images from the
earth in different spectral ranges, with global coverage and different viewing times. These satellites
have operational stability and new generations of satellites are developed and launched to replace
older satellites. Each satellite is equipped with special sensors according to its mission goals and
makes it possible to monitor the land, oceans and atmosphere with the best possible tools from
space.

M The Sentinel-1 satellite, which is equipped with a radar sensor, can image in the C
frequency band and different spatial powers from 5 to 40 meters. Also, this satellite is able to take
images in any weather conditions and at any hour of the day and night, which is valuable for many
applications. The accuracy of Sentinel-1 data is very high in monitoring changes in the shape of the
earth's surface, crisis management, polar ice observations and ocean monitoring. This vital role in
detecting and monitoring land subsidence in urban areas makes it effective in urban planning and
helping to prevent crises. On the other hand, the Sentinel-2 satellite with a multispectral sensor
provides a powerful tool for Earth observation. By recording data in a wide spectral range in 13
spectral bands from visible to short-wave infrared, this satellite has been able to deepen our
understanding of the features of the Earth's surface. The re-viewing time of this satellite has made
it possible to monitor crops and evaluate the health of vegetation. Also, the spatial resolution of
Sentinel-2 satellite images is an effective factor in urban planning, tree health monitoring, and
natural disaster monitoring, such as fire and flood. In addition, the high bandwidth of this satellite
helps to efficiently cover large areas and increases its efficiency in environmental monitoring.

The Copernicus program is known for several key principles that have underpinned
their success. These principles include open access data, global coverage, operational
interoperability, diverse sensors, and a global cooperation framework. The principle of open access
has given the assurance to the general users, including researchers, policymakers and commercial
companies, that a continuous flow of satellite images will support their activities. The Copernicus
program with a system of satellites ensures global coverage with optimal revisit time. The
operational continuity of the program has resulted in new generations of satellites being developed
and launched to replace older generations, to ensure a continuous flow of data. Each Sentinel
satellite is equipped with specific sensors designed for its mission objectives, enabling it to monitor
the Earth, oceans, atmosphere, and more. According to the characteristics of the Copernicus
program, Sentinel satellites have started a new era of Earth observation and have provided a
powerful and versatile tool for monitoring and understanding the Earth's ecosystem.
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Fig. 1: Satellite image of Sentinel 1
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Fig. 2: Satellite image of Sentinel 2
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Fig. 3: Satellite image of Sentinel 3
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Table 1: Types of satellites and sentinel sensors

Satellite Sensors
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Table 2: Sentinel satellite measured parameters

Satellite Accuracy Spatial Resolution Temporal Resolution
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5m to 40m
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Sentinel-2 High accuracy 5 days
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1 to 2 days for ocean, 27 days for
Sentinel-3 Millimeter accuracy land
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Sentinel-4 High accuracy - S0k High temporal resolution
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Sentinel-5P High accuracy High temporal resolution
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CEL GGG ET T Ho 4=t Rice, recognized as a strategic product for food security, holds a
significant position not only in national economies but also globally. The importance of rice in

meeting the dietary needs of populations and its role in achieving food security have led to a
serious and substantial emphasis on this staple crop. In this regard, accurate and up-to-date
data collection on the status of rice fields, especially information related to the quantity and
quality of products, is crucial. Remote sensing technologies have been proposed as an efficient
and effective solution in this context, enabling cost-effective data collection over extensive
areas. Among these technologies, drones, due to their superior spatial resolution and higher
precision in various monitoring tasks compared to satellites, offer relative advantages. This
research employs an advanced approach called deep learning to estimate the cultivation area
of rice seedlings or seedbeds using RGB images captured by drones in the Wufeng region of
Taichung Province, Taiwan. The method leverages the capabilities of deep neural networks as
an effective tool for analyzing complex data, achieving high accuracy in distinguishing various
types of rice seedling or seedbed cultivation areas.

In this study, an advanced deep learning technique called DenseNet is employed for
modeling and predicting the rice seedling or seedbed cultivation area in RGB images taken by
drones. This method, utilizing complex algorithms and a set of processing layers, can extract
high-level abstract concepts from the data. One unique feature of DenseNet is its use of a
layer-to-layer algorithm instead of traditional layer concatenation approaches, resulting in
reduced weights and parameters, as well as increased network efficiency. The ability of deep
learning to process data in real-time immediately after image acquisition demonstrates the
dynamic potential of DenseNet in quickly and accurately processing information. This
capability allows real-time analysis and prediction of the rice seedling or seedbed cultivation
area, providing the necessary information for optimal farm management.

The results obtained from this research demonstrate a confirmation of an accuracy

exceeding 99.8% on validation data. This exceptionally high percentage indicates the
remarkable capability of the DenseNet deep learning method in accurately estimating the
cultivation area of rice seedlings or seedbeds. This high accuracy not only showcases the
excellent performance of the model in identifying and predicting the rice cultivation area but
also instills confidence in users. The presented model has successfully achieved precise
detection and assessment of the rice seedling or seedbed cultivation area. This practical
application provides valuable tools for farmers and farm managers to gain more accurate and
timely awareness of their farm's status, facilitating better decision-making in cultivation and
productivity.
This study convincingly shows the viability of employing drones in conjunction
with sophisticated deep learning techniques for accurately estimating the cultivation area of
rice seedlings or seedbeds. This approach proves feasible, especially in geographical areas
similar to Wufeng in Taichung Province, Taiwan. The integration of drones and deep learning
represents a notable technological leap in monitoring capabilities, offering substantial
assistance to pertinent authorities involved in agricultural management and ensuring food
security.
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ABSTRACT

EEEIC BT Ko) JIETEIEE The field of navigation, which is widely recognized as one of the most
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today's society. In order to cater to the needs of users by providing them with accurate routes to
their intended destinations, navigation systems rely on the determination of the mobile location
and the destination on the map. At present, the majority of location-based services heavily rely
on navigation systems that utilize the Global Navigation Satellite System (GNSS) for determining

KEYWORDS: the mobile location. However, it is crucial to acknowledge that this method is not applicable in
GNSS indoor environments due to a multitude of limitations. Consequently, in order to overcome these
Image Matching limitations, a plethora of technologies have been developed for indoor positioning, such as Wi-Fi,
Indc?or f’ositioning Bluetooth, Inertial Navigation System (INS), ultrasonics, and acoustic waves. The range of
Navigation applications involved in location-based services varies depending on the position quality

(uncertainty), ranging from prevalent navigation that requires accuracy in the tens of meters to
* Corresponding author precise automatic object location that necessitates centimeter-level accuracy. The focus of this
&) m.shirazian@sru.ac.ir specific study is centered upon the utilization of image-based methods as a novel approach to
(+9821) 22970021 address the problem of indoor mobile positioning.

METELHE The implementation of the image-based navigation method presents a series of
challenges that must be comprehensively addressed in order to ensure its accuracy, efficiency, and
cost-effectiveness. Extensive research has been conducted to tackle these challenges, and the aim
of this study is to contribute to the existing knowledge base by delving into the accuracy
requirements of the image-based navigation technique. To achieve this, a meticulous 3D model of
the building was meticulously created, and the position of the image focal point was determined
as the mobile location through the utilization of photography and image matching techniques. It
is important to highlight the fact that this particular technique capitalizes on the widespread
availability of current mobile phones, which are equipped with cameras, thereby rendering it an
incredibly inexpensive, rapid, efficient, and accurate solution for indoor navigation.

m The primary outcome of this study revolves around the assessment of positioning
accuracy using the proposed image-based navigation method. The results obtained from this
research possess significant implications for the design and development of an optimal image-
based navigation system. The numerical analysis showcases an impressive average planimetric
accuracy of 2.5 centimeters, thereby underscoring the efficacy of the proposed method in
achieving precise indoor navigation.

In light of the findings derived from this study, it can be conclusively affirmed that the
proposed image-based navigation method possesses a level of accuracy that fulfills all indoor
navigation requirements. Furthermore, the widespread adoption of smartphones among the
general population ensures that the utilization of this method is highly feasible. The outcomes of
this study strongly bolster the applicability of the image-based navigation method for a myriad of
indoor navigation applications, as well as certain close-range outdoor applications. Thus, it is
evident that this research has paved the way for the implementation of a reliable and efficient
navigation solution in both indoor and outdoor environments.
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Parameter Value
F 499.33 0.04 \ 0.02 -04 -04 037 -033 0.04  -0.16
Cx 44.75 0.08 1 0 -0 0.05  -0.05 0.95 0.01
Cy -1.24107 0.086 1 0.05 -0.1 0.13 0.01 0.86
K1 0.149602 0.000053 1 -1 0.91 -0.04  0.03
K2 0.469941 0.00021 1 -0.98 0.05 -0.11
K3 0.412931 0.00024 1 -0.05 0.11
Pl 0.0000(;424643 4.9E-06 ! 0.00
P2 -0.000329377 4.5E-06 1
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Fig. 8: The results of adding image texture to the building 3D model
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Table 3: Check points error
s, Groghea) X jome sllaz (o) Y 5o las Grodheo) ggoms sllas S gla>
Label X error (mm) Y error (mm) Total error (mm) Image error (pixel)
target 12 1.35915 -0.448079 1.43743 0.660 (12)
target 23 2.25752 -1.02472 3.81801 0.937 (22)
target 28 -0.280845 -1.20651 4.019 1.142 (31)
target 67 -1.51188 -3.70051 4.07518 2.179 (11)
target 71 7.61051 -2.1114 8.69516 1.358 (33)
San 3.66683 2.04246 5.00017 1.278
Total
s bl gl ¥ o
Table 4: Control points error
ez Graea) X j92es (sllas Graea) Y joze sl (iedhe) ggome slas =S sla>
Label X error (mm) Y error (mm) Total error (mm) Image error (pixel)
target 1 3.8 48 6.9 1.203 (25)
target 2 0.2 0.9 1.8 1.044 (26)
target 3 15 0.4 1.7 1.238 (18)
target 4 3.4 2.0 49 0.925 (4)
target 5 2.9 0.6 3.1 1.376 (11)
target 6 0.1 3.2 3.3 1.511 (12)
target 7 0.4 2.7 3.4 1.950 (19)
target 8 1.2 0.0 2.7 1.134 (35)
target 9 3.1 0.1 3.2 1.433 (14)
target 14 0.2 13 13 0.785 (11)
target 15 -0.6 -4.7 5.1 0.777 (19)
target 16 1.3 1.7 3.1 0.870 (17)
target 20 -0.9 3.7 4.0 0.776 (20)
target 21 1.2 49 5.1 0.986 (12)
target 22 3.0 49 6.5 0.837(3)
target 24 -5.3 -1.9 6.5 0.789 (7)
target 25 0.0 0.1 2.0 0.696 (11)
target 26 -2.2 -1.1 2.6 1.361(10)
target 27 0.3 0.0 31 0.563 (8)
target 29 1.1 0.5 1.8 0.586 (18)
target 30 0.6 0.6 1.0 1.160 (23)
target 34 2.8 0.6 3.6 0.494 (3)
target 52 3.0 0.5 4.4 0.926 (9)
target 55 3.1 -7.5 9.4 1.134 (4)
target 68 2.3 1.2 2.7 1.489 (29)
target 69 3.1 -2.1 5.7 1.034 (17)
target 72 -6.2 -1.1 6.8 1.423 (12)
target 73 3.2 -5.7 6.6 0.728 (12)
target 74 -2.5 1.1 3.6 0.949 (16)
Eooe 26 2.9 45 1.143

Total
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Fig. 11: Location of seven positioning points on the ground floor
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Table 5: Calculation of positioning error

abis X(Model) Y(Model) X(Aligned) Vialigned) Gk Xosme slbs Greha) Y oo sl
Point X error (mm) Y error (mm)

Ql 490.40 518.17 490.37 518.16 2.32 0.64

Q2 490.64 510.14 490.63 510.19 1.25 -5.15

Q3 488.01 503.54 488.03 503.56 -1.67 -2.87

Q4 499.22 514.14 499.21 514.22 1.10 -7.51

Q5 497.05 521.00 497.03 521.00 217 -0.21

Q6 498.87 510.59 498.89 510.60 -1.57 -0.66

Q7 499.02 499.70 499.01 499.74 0.43 -3.71
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Table 6: Comparison of models with different photo sizes

(o5500) JuSy ol o5 () Joe slbas 285 e VY Jland I pusla olasi (SoblSe) S basie o
Pixel size (um) Resolution Accuracy of planimetric model Number of aligned images from 712 Average size of images (MB)
images
0.8 x0.8 6528 x 4896 0.0038 708 (Original) 6.5
0.8 x0.8 1265 x 947 0.0059 696 2
0.8 x0.8 1024 x 512 0.0155 684 1
0.8 x0.8 667 x 500 0.926 363 0.5
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CELCCIEELL N JETELY Every year, floods cause significant damages around the world.
Timely and accurate prediction can significantly minimize the amount of human and financial

losses after flood. In recent years, several machine learning models have been used to predict
floods; So that their results indicate the better performance of these models compared to
classical statistical models. However, these models do not take into account the spatial
features that lead to the creation and strengthening of floods. Using convolutional long-short-
term memory model (ConvLSTM), time series prediction is combined with spatial features and
hydrological information. Therefore, a new model of combination of spatiotemporal
prediction has been designed with the aim of extracting spatiotemporal features in order to
solve the main challenge in flood prediction, which combine spatial data with time series
hydrological data as much as possible.

In order to comprehensively analyze the spatiotemporal features of precipitation,
we integrated the spatial features with time series analysis. For this purpose, the ConvLSTM
model was used, whose inputs include longitude, latitude, altitude, precipitation, discharge
and others gathered by ground stations. ConvLSTM is a time series processing model that
extracts spatial features. To achieve spatiotemporal prediction, ConvLSTM was used as a basic
block so that features can be extracted layer by designing a dense network, so that after
mapping them, prediction can be performed. In the simulation stage, the batch size and the
number of epochs were selected as 64 and 30, respectively. Also, a three-layer convolutional
network with the number of kernels 1, 8 and 32 and the number of neurons 20, 40 and 80 in
each layer was used.

By analyzing the results, it was found that the prediction accuracy gradually

decreases with the increase of time. However, when the prediction time is 10 hours before
the flood event, the prediction accuracy is lower than other times. The reason is that when
the prediction time increases, the amount of accurate information will be less, which leads to
less accuracy in learning the model and as a result, the prediction accuracy decreases. To solve
this problem, the depth of the network should be increased, which increases the modeling
time, which shows the importance of trade-off between the expected accuracy and processing
time.
In conclusion, the ConvLSTM model is able to provide suitable prediction results,
especially in short-term times, and this model is a suitable tool for time series prediction. Even
though the ConvLSTM model achieved a remarkable performance for short-term prediction,
there are still some limitations, including long-term flood prediction based on time series data.
Moreover, the complexity and dependence of the ConvLSTM model on the number of training
samples can be mentioned. Therefore, more accurate model requires the collection of more
data in this model. Thus, in regions with limited number of samples, the accuracy of the
prediction may be affected.
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Fig. 1: The location of study area and its watershed [31]
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Table 1: Prediction time, RMSE, and R? of the proposed model
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EE LI C e Kol JTIa =N Land evaluation is a very important link in the chain that leads to
sustainable management of land and soil resources. Exploitation of lands according to their

capabilities, in addition to meeting the needs of the present and future generations, also
maintains the ecological balance of the earth. Analyzing the suitability of land by using a
variety of factors affecting the quantitative and qualitative production of products and
examining the intricacies of their relationships with each other, as well as simultaneously with
land use analysis, is one of the most useful applications of spatial information systems in
agricultural land management. Many methods have been developed since the presentation
of the FAO framework for land suitability assessment, and some of them are still widely used.
In the present study, the qualitative assessment of land suitability using geographic
information system (GIS) and multi-criteria evaluation (MCE) for three strategic crops of
wheat, barley and rice was investigated in four study areas in northern Iran.

In order to implement the proposed model, data related to soil characteristics,
climate data, topography data, geological map and land cover map were collected. Among the
collected data, temperature plays an important role in determining the suitability of land for
agricultural products, spatial patterns of rainfall are important for assessing water availability,
and the slope of the land has a great impact on drainage, the amount of light received from
the sun and, consequently, the required energy. It has plants to grow. Then, according to the
climatic diversity in the north of Iran and the diverse set of crops that are grown in this region,
appropriate criteria were selected. The selected criteria are: soil type, temperature,
precipitation, slope and geological parameters. In order to assign weight to each of the criteria
and intensify their effect in the land suitability assessment stage, a weight assignment process
was carried out. This weight allocation was done by experts. Each criterion was evaluated
based on its effect on the cultivation of different crops in this area and the weight of each layer
was determined. Finally, a detailed examination of the results and analysis of suitability of land
for agriculture in the studied areas was carried out.

[EIFINEEY The analysis of the results of the geospatial information system showed that the
west of Gilan Province is an ideal place for rice cultivation, but this area has challenges for
barley and wheat cultivation. Relatively good scores for all three crops, wheat, barley and rice
in the east of Gilan Province showed that this area is prone to growing diverse crops. The
center of Mazandaran Province did not get good points for the cultivation of wheat, barley
and rice crops. Also, the center of Golestan Province was determined as a very suitable place
for wheat and barley cultivation.

In conclusion, the areas with a relatively suitable score provide facilities for
diversifying the cultivation methods, which increases flexibility and reduces the risks
associated with market fluctuations and climate changes. Also, in areas with a low suitability
score, the role of environmental protection and sustainable land management practices is
important. From another dimension, the classification of land suitability allows the policy
makers and managers of the agricultural sector to allocate resources correctly and optimally.
For future research, it is suggested to analyze the time series of satellite data using deep
learning models.
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Fig. 1: Location of study areas in Northern Iran
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