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Introduction

Unmanned Aerial Vehicles (UAV) refers to
technological devices invented for purposes of
reconnaissance and surveillance work by the armed
forces but are increasingly becoming popular
through commercial and industry use. Improvement
made in technologies such as microelectronic,
communication, and sensors has enabled drones to
be capable of performing complicated tasks with
efficiency and accuracy. For instance, drones have
become highly integrated with different types of
sensors that include RGB camera, montage sensors,
and thermal cameras that utilize temperature. Drones
have become highly significant in activities that
involve collecting infrastructural data spatially, for
instance, in agriculture, infrastructure surveillance,

environmental monitoring, and disaster management.

However, despite the many benefits, there are critical
aspects limiting the utilization of drone technologies.
There is a huge cost involved that involves not only
the UAVs, sensors, and associated software systems
but also most of these being of professional levels.
Also, the usage of drones requires trained operators
since there is a need for flight planning, navigation,
and data analysis. To be honest, another aspect that
may limit their use relates to restrictions posed by the
aviation authority in the form of licenses.

These problems have been addressed through the
consideration of DaaS as an innovative approach to
operational strategy. Here, the clients receive ready-
to-use data and analytics without having to own and
control drones' infrastructure and systems. This
approach  helps overcome economic and
technological constraints while encouraging the
usage of drones in diverse industrial sectors.

This research is grounded on the technical
implementation analysis and the DaaS operation
flow analysis in terms of agricultural and
infrastructure surveillance applications. Its purpose
is to analyze the contribution of drone-based services
in creating productive and economical operational
flows and in making decisions based on information.

Literature Review

Development of such methods for UAV becomes
increasingly supported by researches on the
application of the technology in diverse spheres.

A few pieces of literature focus on the use of drones
in the sphere of agriculture within the concept of
precision farming in which drones are utilized in the
context of evaluating crops' state and helping with
soil evaluation and efficient utilization of resources.

In other words,

The combination of high-resolution aerial
photographs and vegetation indices such as NDVI
(Normalized Difference Vegetation Index), proves
that it becomes possible to detect crop stress and
diseases at earlier stages and thus enhance efficiency
of agriculture.

Regarding mapping and surveying, photogrammetry
techniques associated with drones become
increasingly popular as alternatives to classical
approaches to these processes.

It has been shown that it becomes possible to
generate accurate orthomosaic images and three-
dimensional maps using drones in a shorter period of
time and saving resources.

The technology proved to be efficient in various
applications including land surveying, construction
planning, and environmental observations.

In other words,

Application of UAV systems together with
sophisticated technologies is also under discussion in
literature.

However, cloud computing systems make possible
the storage and processing of huge data sets acquired
from drones; moreover, Al and machine learning can
be used for automatic analysis and pattern detection.
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The other technological advance, service-oriented
architecture, eventually paved the way to Drone-as-
a-Service; however, even with all these
developments in mind, there is a lack of research that
examines the use of UAV technology as an integral
part of the entire DaaS architecture.

In other words, it is rare to come across papers that
discuss the idea of moving from mission planning
through data collection and processing, to the
provision of services.

It shows that further investigation of this area is
needed, which is the purpose of the current study. In
fact,

Methodology
System Components

An average UAV system consists of interconnected
subsystems that help stabilize the flight, navigate,
and collect data. All these elements are critical for
the efficient functioning of any DaaS business.

- Flight Controller:

The flight controller is essentially the computer of
the UAV. It receives input data from different
sensors and user instructions and manages all
processes of maintaining the aircraft's flight stability
and orientation. Contemporary systems employ
complex algorithms to ensure autonomous flying,
obstacle avoidance, and path planning.

- Navigation System (GPS/GNSS):

The navigation system helps with precise positioning
and the execution of autonomous flights with
predefined waypoints. GNSS (Global Navigation
Satellite Systems) such as GPS, GLONASS, and
Galileo can be used for real-time positioning.

- Propulsion System:

The propulsion system includes engines, propellers,
and electronic speed controllers (ESC). This
subsystem produces thrust necessary for lift and

motion of the drone.

- Sensors and Payloads:

The choice of sensors depends entirely on the
purpose of a particular operation but may include:

- RGB Camera: To capture images for mapping and
inspecting certain objects.

- Multispectral Sensors: To evaluate the health of
crops by receiving wavelengths characteristic for
vegetation indices, such as NDVL

- Thermal Imaging: Identify differences in
temperatures in  applications like irrigation
monitoring, machine inspection, and surveillance.

All these elements are seamlessly connected via
software and communications within the drone itself,
enabling drones to execute complex aerial tasks
while gathering precise geospatial information.

DaaS Operational Workflow

The Drone-as-a-Service service chain is designed to
be logical and follows particular steps aimed at
ensuring that service delivery is done effectively,
from the initial contact with customers up until the
end product.

1. Honestly, Requirement Identification:

The process begins by identifying what the customer
wants, be it crop monitoring, land surveying or
infrastructure inspections. Various details like the
size of the area under investigation, resolutions
required, and the analysis required must be
established.

2. Mission Planning:

By means of dedicated software programs, flight
missions can be scheduled taking into account all the
details identified above. The area to be surveyed,
altitude, overlapping, and the sensors used should be
included in a good plan.

3. As it turns out, Drone Deployment:

The drone is deployed into the field to fly according
to the plan. This process is automated, reducing the
human involvement, which increases consistency
during multiple flights.
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4. Data Acquisition (Information Gathering):

During its flight through the air, the drone gathers
various information including images and sensor
readings. This depends on the weather and other
parameters set.

5. As it turns out, Data Processing (Post-processing):

This raw data undergoes processing using specific
software that makes it more useful through various
forms such as maps and models.

6. Result Delivery:

In this process, results in terms of processed images,
maps, and other useful data are presented to the
client through digital channels. In short, all these
results guide the client towards making informed
decisions.

In this way, the entire process of transforming raw
data into useful information is ensured, thus ensuring
a fundamental aspect of DaaS.

Data Processing Techniques

The transformation of raw data from drones into
valuable information requires employing different
types of processing and analysis techniques. Some of
the methods that can be used in a DaaS solution are
as follows:

- Photogrammetry:

Photogrammetry creates detailed orthomosaic maps
and three-dimensional models by stitching together
numerous overlapping images. The advantage of
photogrammetry is its ability to measure distances,
areas, and volumes. As you may guess,

- Geographic Information Systems (GIS):

GIS software assists in performing different types of
analysis, visualization, and interpretation of
geographic data obtained through drones.

- Vegetation Indices (NDVI):

NDVI (Normalized Difference Vegetation Index) is
extensively employed in precision agriculture for
assessing crop vitality. The application of
multispectral images helps analyze differences in

plant vitality and stress situations, which in turn
assists in making decisions on irrigation, fertilization,
and pest management.

- Data Processing and Visualization:

Data processing is frequently followed by
integration into a dashboard or cloud service,
allowing for real-time visualization of results.
Visualizing processed data in graphical form
facilitates analysis and use.

Limitations of Methodology

However, this study provides an in-depth
exploration of the subject matter but does not involve
any field experiments. Honestly, because of that,
some real-life aspects of using drones will remain
unnoticed. Further studies may include practical
verification of the theoretical assumptions of this
article. Technical Implementation Mission planning
is one of the crucial stages that affect the
effectiveness of the drone operation significantly. It
involves defining the area that needs to be mapped,
optimizing the flight route, and setting up altitude,
speed, and overlap parameters. Proper mission
planning ensures full coverage of the target area.

The data collected during the flight include the
following: High-resolution  aerial  photos.
Multispectral photos for vegetations assessment.
Thermal photos to control temperatures.

They will be needed for tasks related to crop health
monitoring, irrigation, and infrastructure evaluation.

After data collecting, these datasets will be
processed using special software to create:
Orthophotos maps. 3D analyses (3D Terrain Model).
Vegetation Health Maps for crops' evaluation.
Artificial Intelligence helps drones perform pattern-
analyses such as crop stress and diseases detection.
Automated analysis through machine learning
algorithms will help you spend less time on
interpretation. and guarantee precision. In all
honesty,

The concept of cloud computing is very important
for the handling of data from drones because it
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provides scalable infrastructure and high-
performance processing, among other things.

Results and Discussion

Analysis of the concept of Drone-as-a-Service has
revealed several strengths. First of all, it significantly
improves efficiency in terms of gathering
information promptly over large regions. In addition,
the absence of investments in costly hardware and
software contributes to cost savings. The capability
of providing analytical results also stimulates
industries. However, there are several difficulties in
implementing this approach. The weather conditions
such as wind and rainfall affect data quality and lead
to lower accuracy. For example, regulations
governing aviation may prevent organizations from
greater flexibility. Besides, the processing of the
drone data demands significant computational
resources.

However, compared to challenges, the benefits of
DaaS seem to prevail. As it appears,

Conclusion

Drone-as-a-Service (DaaS) represents an effective,
scalable, and cost-efficient solution for the
deployment of UAVs in different sectors. As a result,
drone as a service, therefore, eliminates the need for
owning drones, while at the same time providing
users with access to advanced drone technology that
enables the collection of aerial information,
improving operational efficiency and decision-
making.

In addition to that, the incorporation of advanced
sensors, Artificial Intelligence (AI), and cloud
computing improves drone systems and provides
automated analysis of gathered data. Further
advancements, such as unmanned drone swarms,
edge computing, and Internet of Things (IoT)
applications, are expected to make even greater
improvements possible in the future..

Reference

1] Directorate General of Civil Aviation (DGCA),
Drone Rules, 2021, Government of India, 2021.

2] Federal Aviation Administration (FAA),
Unmanned Aircraft Systems (UAS) Regulations,
2023.

3] International Civil Aviation Organization (ICAO),
Manual on Remotely Piloted Aircraft Systems
(RPAS), 2020.

4] D. Tsouros, S. Bibi, and P. Sarigiannidis, “A
review on UAV-based applications for precision
agriculture,” Information, vol. 10, no. 11, p. 349,
2019.

5] N. Kerle and F. Nex, “UAV photogrammetry for
mapping and surveying applications,” ISPRS
Journal of Photogrammetry and Remote Sensing,
2015.

6] J. A. Besada, A. M. Bernardos, L. Bergesio, and
D. Vaquero, “Drones-as-a-Service: A management
architecture to provide mission planning and
operation support,” IEEE Internet of Things Journal,
2018.

7] Food and Agriculture Organization (FAQO), The
Use of Drones in Agriculture, 2018.

8] Pix4D, Drone Mapping and Photogrammetry
Guide, 2022.

9] DroneDeploy, State of Drones Report, 2023.

10] NASA, Unmanned Aircraft Systems Integration
in Airspace, 2020.

11] S. Thrun and N. Roy, “Autonomous navigation
for unmanned aerial vehicles,” Robotics Research
Journal, 2005.

[12] Esri, GIS and Drone Data Integration, 2022.

© 2026, IJSREM | https://ijsrem.com

| Page 4


https://ijsrem.com/

