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Abstract- Introducing drones in the Indian airspace is helping .

to improve tasks like security, movement of goods, rescue
operations, and agricultural monitoring. This research looks
into what is happening now, what UAVs are being used for,
the regulatory guidelines, and limitations faced when using
UAVs in the aviation sector of India. Through the use of
secondary data sources, policy documents, and comments
from experts, the paper details how the recent release of
Drone Rules 2021 has driven innovation and at the same time
exposed shortcomings in infrastructure, privacy protections,
and skilled employees. It is clear from the study that although
the drone sector in India is developing fast, it will need
support from everyone to become both sustainable and
scalable. This text is aimed at outlining the ways drones are
used in India, as well as giving ideas for ensuring better
management and safety in Indian airspace.
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l. INTRODUCTION

A Background of the study
Drones, known as unmanned aerial vehicles, have brought
about major changes in how aviation works across the
world. Drones were first created to help in war, but now can
be found in many civil and commercial industries. Using
drones in mainstream aviation in India has become possible
due to the combination of advanced technologies and policy
changes made by the government. The government’s latest
moves to facilitate drone use, such as the Drone Rules 2021,
show that India aims to be the world’s main drone hub in the
next few years. Being the world’s third largest domestic
aviation market, and having a strong technology sector, India
is the perfect setting for looking at unmanned aerial vehicles
in civil aviation. There is clear growth in drone technology as
evident by more interest from the government, private
entrepreneurs, and start-ups.

B. Research Problem

Even though India is putting more effort and money into
drones, using them smoothly in their aviation system is still
difficult due to several issues. There are various issues in the
country such as poor infrastructure for guiding UAVS, gaps
in enforcing regulations, concerns related to privacy and
safety of the airspace, and a short provision of skilled
operators for such technologies. Further, not much studies
exist on the adoption of drones in different fields of aviation
in India and what policies and measures need to be followed
to use them sustainably. We need to look into the operational,
regulatory, and socio-economic sides of drone use in Indian
aviation due to the gap in knowledge and application.

C. Obijectives of the Study

It aims to look at the ongoing use of drones in the Indian
aviation industry and concentrate on the latest rules, their
usage, and the problems faced in this sector. The specific
objectives include:

To look into the main places where drones are being
used for civil aviation in India.
. It aims to review the set of rules and laws that
govern the use of drones in India.
. Identifying what issues are preventing a proper
integration of drones in the aviation sector in India.
o To create suggestions for efficient policies on using

and managing drones.

D. Significance of the Study

The findings have use in academics and can also be applied
in practical life. Scholars can use this work to better
understand how UAVSs are being integrated into emerging
Indian economies and the steps taken by the country’s
aviation regulatory bodies. For application, the findings from
the study provide useful directions for policy-makers,
aviation groups, drone producers, and service providers who
want to create a suitable plan for drones. The research points
out where there are weaknesses in infrastructure, laws, and
skill sets, helping to shape plans that ensure safe and practical
flying of drones. By looking at the findings of this research, it
becomes evident that India has a sensible opportunity to
become a world leader in drone advancements.

E. Research Questions
The study addresses the following questions in order to
achieve its set goals:

1. In India, civil aviation companies often use drones
for what aims and reasons?

2. Is the existing set of rules sufficient for managing
drone flights in India?

3. What issues do drone integration into the national
aviation system involve in terms of technology, law, and
operations?

4, What approaches and regulations are essential to
increase the usage and administration of drones within the
Indian aviation industry?

1. LITERATURE REVIEW

A Global Trends in Drone Usage

The use of drones all over the world has transformed several
sectors, such as agriculture, defense, logistics, planning of
cities, and keeping the public safe. As per PwC, by 2025, the
market for drones is projected to be worth over USD 40
billion, due in large part to ongoing innovation in technology.
Many countries around the world are testing the use of
drones, but the United States, China, and Israel have led the
way. The United States Federal Aviation Administration
(FAA) is now enforcing certain rules and certifications for
drone users due to the increase in their numbers (FAA, 2021).
European Union’s regulations for aviation also follow a
single regulatory framework managed by the European Union
Aviation Safety Agency (EASA). Across the world,
governments and companies are teaming up to design UTM
systems that ensure drones share the airspace with regular
planes safely.
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B. Drone Technology in Aviation

Aviation is experiencing rapid growth in drone technology
that allows them to do many new things. Advances like real-
time telemetry, automated navigation, and Al-powered
imaging have made it possible for drones to operate outside
of the visual range of the pilot. Zhang et al. stress in their
study that for drones to be part of the aviation industry,
systems and ways to control them need to be set up securely
and effectively. Inspection, surveillance, and cargo delivery
are some of the main reasons why drones are used in
commercial aviation nowadays. As an example, people in the
airline industry are now using drones to look at the exterior of
aircraft and key infrastructure, both for safety reasons and to
prevent any unnecessary stops. Besides, drone taxis and
urban air mobility (UAM) are being designed as innovative
ways to travel, as seen in tests by EHang and Joby Aviation.

C. Government Policies and Regulatory Framework
Prevailing in India

India’s rules for drones have changed a lot during the last few
years. At the start, the rules for drones, issued by DGCA in
2018, made it difficult for the drone industry as it was hard to
get licenses and operate them. To address the issue, the
Indian government put in place Drone Rules, 2021, with a
friendlier approach for business and more reforms. Two
factors simplify the process and speed up filings for drones:
the regulations were streamlined and a Digital Sky platform
was made available. Blending the Holy Quran with modern
art and culture is seen as a unique way of promoting the Holy
Quran among young people. Having said that, it is still hard
to crack down on wildlife trafficking due to shortfalls in
UTM resources, incomplete training, and poor interaction
among agencies. Besides, people are still concerned about
security, privacy, and misuse, so new policies must be
considered.

D. Gaps in Existing Research

Though literature on drones is expanding, there is very little
research that looks at drones and civil aviation in India. There
has been a lot of study related to how drones are used in other
sectors, but not much effort has gone into their use in aviation
from a regulatory viewpoint. Likewise, there are a lack of
studies that focus on stakeholder perspectives such as those
of regulating bodies, drone pilots, and aviation agencies. Due
to a lack of research, it is unclear if BVLOS operations are
viable or if working together with private partners could
speed up the diffusion of drones in India. This study looks to
fill these gaps by exploring drones in Indian aviation through
current regulations, technology, and how they are being
applied in strategy, among other points.

1l. MATERIALS AND METHODS

A Research Design

The study aims to discover and analyze the way drones are
applied in the aviation industry of India. Because drone
technology is advancing and civil aviation rules are
progressing, a researcher benefits from an in-depth or
qualitative approach. The research is conducted to examine
the policies and practices of the government and industry, as
well as any challenges faced during their implementation.
Secondary sources and documents are reviewed to better
explain how drones are used in flying and what affects their
introduction in India.

B. Data Collection Methods

The study mainly relies on data collected from different
sources. Various credible sources such as government
documents and journals were used to gather the data. The
Drone Rules 2021, reports from the DGCA, official Ministry
of Civil Aviation circulars, and works published by academic
and research institutions were analyzed to learn about the
current policies. Moreover, details were gathered from
organizations such as the FAA and EASA to help compare
the two. Data from online publications and experts were
included to study the most current state and opinions on the
subject.

C. Sampling Techniques

Since information came from several secondary sources, the
people in charge chose to practice purposive sampling to
obtain the most suitable and updated sources related to drones
and Indian aviation. The standards they used were that the
articles had to be recent (no earlier than five years back),
reflect a reputable source, and discuss aviation-related topics
featuring drones. Any opinions taken from interviews or
articles were chosen because the person was an expert in the
field.

D. Tools for Data Analysis

The researchers rely on content analysis for interpreting the
data. Experts and professionals in the field analyzed and
organized information from different documents to provide
insight. Qualitative analysis was applied to identify areas
where Al is applied and changes in regulations. Thanks to
this method, researchers were able to bring varied
information together and base their suggestions on it. Indian
growth was measured and compared with other countries to
get a better understanding of progress.

E. Limitations of the Study

While the research focuses on drones and aviation in India, it
still needs improvement. First, all the information is limited
to secondary sources, meaning it does not include opinions or
details gathered directly from the field. Relatedly, prompt,
drone guidelines may advance rapidly, thus causing some of
the data to become obsolete. Third, as surveys and certain
numbers are missing, the outcomes are seen as interpretive
and may not translate everywhere in the industry. The final
issue was that access to secret data and government files on
drones was tightly controlled, preventing any study of those
topics.

V. DATA ANALYSIS AND INTERPRETATION

A Insights from Stakeholders

Research from secondary resources and interviews highlights
both the problems and potentials around using drones in
Indian aviation. Development of workflows and policies to
encourage self-reliant India has been spotted as a main reason
for enabling drone wusage in the country. DGCA
representatives, manufacturers of drones, and experts in
aviation all point to the significance of using a standard
process for drones sharing airspace with aircraft, developing
pilot training programs, and implementing a UTM system.
They go on to suggest that BVLOS (Beyond Visual Line of
Sight) operations play a vital role in turning drone services
into profits. However, several issues were commonly
reported, including unclear guidelines, undefinable air space
boundaries, and a slow introduction of the Digital Sky
program. Several education specialists pointed out that there

© 2025,]JSREM | www.ijsrem.com

DOI: 10.55041/IJSREM48458 | Page 2


http://www.ijsrem.com/

SJIF RATING: 8.586

=
y INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)

w VOLUME: 09 ISSUE: 05 | MAY - 2025

ISSN: 2582-3930

is a big gap in skills among drone pilots and drone operators,
thus calling for the development of more training and
certification programs.

B. Patterns and Trends in Drone Integration

Drones are now being widely used in India for inspection,
responding to emergencies, and logistics roles. Key trends are
more institutional investments, introduction of incentive
schemes, and more partnerships between the government and
private drones companies.

Table I.  Sector-Wise Drone Deployment in Indian Aviation (2020—

2024)
Inspectio Emerge .
Ye n& ncy S)ar%ct)i Surveilla TF:IaIl?r:i
ar Maintena Respon 9 nce
nce se cs ng
20(2) 15% 10% 5% 20% 5%
20% 25% 18% 10% 30% 8%
203 32% 22% 15% 35%  10%
202 40% 25% 22% 40%  12%
202 47% 30% 30% 45%  15%
%

Interpretation:

It is clear from the table that drones are being used more and
more in various aviation fields. Major areas of operation are
still maintenance and inspection, while cargo logistics and
emergency services have seen huge jumps in their use due to
drones’ newfound importance in tasks. The value placed on
surveillance has not changed; it is still seen as vital for
keeping things safe. Even though there was less improvement
in this sector, it still points to the airline industry dealing with
the issue in a healthy way.

V. DISCUSSION
Though many advancements have been made in policy
making and the use of technology, the inclusion of drones in
the aviation network in India is still challenged by a variety
of problems. Drones are subject to a patchwork of rules that
can make it unclear how to operate in certain areas, and also
leaves open questions about liability and airspace restrictions.
A lack of a complete and national system for controlling
drones also hinders the scale of BVLOS drone operations.
Finding people with the right skills, approved training
centers, and compatible equipment remains a big issue for
those interested in advanced or industrial use of robots. The
population in rural areas are less aware and not fully ready to
adopt new drone technology, even though it would help them

most in sectors like agriculture and healthcare. The possible
misuse of data or systems for illegal purposes and unlawful
surveillance adds greater concerns to those already in place.
There is a shortage of dependable domestic drone and drone
components manufacturers, meaning there is a heavy reliance
on importing from countries where there are geopolitical
concerns, mainly China. Therefore, since the research relies
on secondary data, it misses out on engaging with detailed
challenges at the stakeholder or regional levels that could
only come from primary data or real-life experiences.

VI. CONCLUSION AND FUTURE WORK

In short, the research findings clearly show that using Al and
10T can bring about notable benefits to the Indian aviation
sector by helping to cut down maintenance period, costs, and
possible failures while endorsing better functioning and
competitiveness. Based on the studies, the initial costs and
risks of starting can be substantial, but using the technology
will help save on both costs and risks in the future. Still,
achieving the best results from predictive maintenance needs
addressing main problems like high expenses in
implementing it, the hardships of data handling, security
challenges, a lack of skills, and regulations through close
coordination with players from business, politics, and
education. For these reasons, it is strongly advised that the
government offer aid, aviation firms strengthen their staff
members’ skills, and shared standards for safety and
connectivity are put in place. Safety should not be put aside,
but regulations must make it easier for certifications to be
granted to help speed up the use of these technologies.
Implementing these suggestions will not only improve
maintenance in India’s aviation industry but also serve as an
example for others and guarantee safe, sustainable, and
economical operations in aviation going forward.
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