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Abstract - Unmanned Aerial Vehicles (UAVs), commonly 
referred to as drones, have quickly progressed from military 
instruments to vital resources in a variety of sectors. Their 
increasing visibility demonstrates their revolutionary 
influence on contemporary society, propelling developments 
in domains including building, infrastructure, security, 
surveillance, search and rescue, and agriculture. This essay 
classifies several drone kinds according to their utility and 
design while examining the history of drones, from their 
early military use to their present uses. It also looks at how 
drones improve production and efficiency in a variety of 
industries, tackling major issues in infrastructure, farming, 
security, and search and rescue. This study shows how UAVs 
are transforming industries and making them more 
technologically sophisticated, efficient, and cost-effective by 
analyzing real-world applications. 
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1.INTRODUCTION 

 

Fig-1: Image of Unmanned Aerial Vehicle[1] 

Drones, also referred to as unmanned aerial vehicles [Fig 
1], are airplanes that do not have any people on board. It 
can be operated remotely by a pilot on the ground, 
autonomously, or by computers inside the car. Drones 
were first employed in the military, but they are now used 
in practically every industry, including infrastructure, 
security, farming, search and rescue, and surveillance. 
Different types of drones have different uses and for which 
they are equipped with special radars and sensors that can 
help them to work on their desired things more efficiently 
and accurately. Drones can carry all types of tasks from 
mundane to ultra dangerous. They are robot-like aircraft 
which are of different types such as Single Rotor Drones, 
Multirotor Drone and Fixed Wing Drone. 

These UAVs have lately become very popular due to their 
affordable price and extraordinary performance in 
different fields. 

2. HISTORY 

The first unmanned aircraft was created 16 years after the 
flight of the Wright brothers. The drone is called Ruston 
Proctor Aerial Target. In 1782, the Montgolfier brothers in 
France were the first to experiment with balloons using 
unmanned aerostats before going up themselves. 

 

Fig-2: Timeline of Drones 

In 1849, the Austrians then launched an attack on Venice 
using UAVs. Drones were first limited to use in combat. 
During the Spanish-American War later in 1910, the 
United States of America deployed balloons loaded with 
bombs. During World War I, the United States and Britain 
created the first pilotless vehicles. Jet-powered drones 
known as the Lightning Bug and Ryan Firebee were 
employed as remote warfare aircraft in 1960. Drones were 
widely employed to monitor the environment and climate 
by 1993. 

 

Chart-1: No. Of Drones Used Each Year 
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3.TYPES OF DRONES 

3.1 Multirotor Drone 

 
Fig 3: Multirotor Drone with 8 propellers 

 
Multirotor drones are equipped with more than two 
rotors, all having fixed-pitch spinning blades that create 
lift as they rotate. The speed of these rotors is adjusted in 
such a way that the total thrust produced becomes equal 
to or exceeds the opposing forces applied by gravity and 
drag, in order for the drone to rise, hover or descend. Their 
ability to hold position makes them particularly practical 
for tasks that require precise positioning-like aerial 
photography or monitoring operations. Multirotor drones 
have excellent manoeuvrability due to independent 
control of their rotors. 

3.2 Fixed Wing Drone 

 
Fig 4: Fixed-Wing Drone 

Fixed-wing drones are more closely akin to miniature 
aircraft and different in flight characteristics from 
multirotor drones. While multirotors fly in the same way 
as helicopters, using several propellers, fixed-wing UAVs 
have a wing to support themselves on the fixed-wing, in 
much the same way as conventional aeroplanes. This gives 
them advantages in flight time. Small fixed-wing UAVs 
usually have long endurance and a long range. Medium 
Fixed-Wing UAVs generally have a high endurance, long-
range, and a small payload. However, unlike multirotors, 
which can take off and land vertically, fixed-wing drones 
typically require a runway or a large open area for takeoff 
and landing. 

3.3 Single Rotor Drone 

 

Fig 5: Single-Rotor Drone 

Single-rotor UAVs, or single-rotor helicopters, work like 
traditional helicopters but with some key differences. 
Single-rotor UAVs are one with a single rotor capable of 
generating lift, a small air foil that rotates at sufficiently 
high speeds to produce airflow over its surface as it forces 
air downward creating a pressure difference which causes 
it to suck in air thus producing lift. Directional motion is 
provided by modifying the angle of the propeller. 
However, unlike traditional helicopters with complex 
blade mechanisms, these simpler drones usually use fixed-
pitch blades. The unique shape of the blades causes air to 
flow faster along their curved upper side than along their 
flatter lower side. When pressure on top of the prop is 
lower than the pressure underneath it, a suction effect 
pulls the prop upward. 

4.APPLICATION OF DRONES 

4.1 Agriculture 

 

Fig 6: Agriculture Drone 
 
Agriculture drones which are also known as ag-drones 
have revolutionized the farming industry with their unique 
ability these drones are uniquely designed for use in 
agriculture. These drones are equipped with special 
radars, sensors, cameras, sprinklers, etc. All these 
technologies come together to help farmers monitor crop 
health, improve yields, and also reduce costs. These types 
of drones have emerged recently but they do have the 
potential to revolutionise farms. With the emergence of 
drones, the crop yield has improved by 5%. 
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Table 1: Changes observed when drones were replaced by 
humans. 

 
 
4.1.1 Monitoring Plant & Field Health 

 
 

Fig 7: NDVI Image 
 
To keep an eye on the health of plants, drones are outfitted 
with specialized imaging equipment. The Normalized 
Difference Vegetation Index (NDVI) is the name of this 
apparatus. It indicates the health of the plant using 
comprehensive color information. In order to monitor and 
cultivate crops as they develop and address any issues 
quickly enough to save the plants, this aids farmers in 
better understanding and analyzing plant health 
 

 

Fig 8: Field Health 

Drones also help to find the field health using Thermal 
sensors and Li-DAR radars. They provide accurate field 
mapping and also find if there are any irregularities in the 

field. They also tell the operator if there are any wet or dry 
spots in the field [Fig 7] using sensors. Knowing the field 
elevation helps identify wet/dry areas and drainage 
patterns, enabling more effective watering methods. 

4.1.2 Planting & Seeding 

 

Fig 9: Seeding Pattern of Farmer 

Planting and seeding drones are one of the most used 
drones in the agriculture industry. When a farmer plants 
crops he/she ignores the corner left spots [Fig 9]. 
Automated drone seeders are currently largely utilized in 
the forestry sector, but their wider adoption is quickly 
approaching. Drone planting allows for the reforestation 
of hazardous distant places without endangering workers. 
Additionally, they can reforest far more efficiently than 
modern human crews—a two-person crew running ten 
drones can plant 400,000 plants every day. 

4.1.3 Spray Application 

 

Fig 10: Drones Spraying 

Drone sprayers can access areas that would be tough to 
reach, such as Steep tea fields at high elevations are among 
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the difficult-to-reach places that drone sprayers can visit. 
Workers no longer have to go through fields with 
backpacks full of sprayers, which could be harmful to their 
health, thanks to drone sprayers. Drone sprayers provide 
very fine sprays that can be pinpointed to certain areas, 
whether for improving efficiency or cutting fertilizer costs. 
Drones are also being used for irrigation. This enables the 
distribution of water in a field in the most efficient manner 
so as to conserve it. 

4.2 Search & Rescue 

 

Fig 11: Search and Rescue Drone 

Drones can serve as natural rescuers if you're looking to 
locate people in distress or danger. In particular, SAR 
drones and lifeguard drones can be used to locate those in 
distress and the vessels in danger of capsizing and 
disaster. Most frequently used in the aftermath of a 
disaster, SAR drones can also enter places like wilderness 
and mountainous terrains that are inaccessible. The use of 
SAR drones for search and rescue missions is generally 
substantially cheaper than helicopters or manned aircraft, 
which can be more expensive to operate and slower to 
mobilize. Search and rescue UAVs are relatively quick and 
easy to launch in situations when time is crucial, and allow 
rescuers to stay out of harm's way. Besides recovering lost 
persons, they can also find dangerous spots within the 
searched area before allowing for human ground teams. It 
is also observed that about 20-40% of SAR missions use 
drones for better results. 

 

 

 

 

 

 

Table 2: Advantages & Disadvantages of Drones in SAR 
operations. [2] 

 

4.3 Security & Surveillance  

 

Fig 12: Security and Surveillance Drone 

Drone surveillance is the utilization of unmanned aerial 
vehicles to take still photographs and videos from 
distances far away or at altitude to gather information 
about specific interests-a person, group, or environment. 
The small size and ability of drones to fly and withstand 
extreme conditions mean that they can often survey more 
inaccessible items, providing the first-person view not 
traditionally available to photographers. Modern security 
drone technologies include live video cameras, infrared 
cameras, thermal sensors, and LiDAR, and are actively 
used by law enforcement agencies. Drones equipped with 
thermal cameras and infrared sensors can detect heat 
signatures, making them invaluable tools in emergency 
situations [3]. Drones are also used by government and 
regulatory agencies for surveillance purposes and to 
monitor compliance [4]. 
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4.4 Construction & Infrastructure 

 

Fig 13: Drones in Construction [5] 

Drones of various kinds serve a variety of special purposes 
in the building industry. In order to learn how the drones 
were used for their individual construction projects, a 
study polled several construction businesses [Chart 2]. 
Taking progress photos, making promotional videos, 
checking, and, lastly, improving site administration were 
some of these common applications. 

 

Chart 2: Drone applications result from survey companies 
[6] 

 

Drones in the construction and infrastructure sector come 
into use in different phases. They are used during the 
designing phase of construction, the construction phase 
and also the repair and maintenance phase.  In the 
designing phase, it helps in suitable site selection and also 
land surveying and mapping. Through airborne imagery 
and data collecting, drones contribute significantly to this 
process by offering insightful information. Earthwork and 
grading monitoring, quality control and progress 
monitoring, safety monitoring, etc. are all included in the 
construction and repair maintenance phase. 

5. ADVANTAGES & DISADVANTAGES 

5.1 Advantages 

 Accessibility: Drones can reach difficult-to-reach 
or dangerous areas, providing valuable data and 
insights from previously inaccessible locations. 

 Efficiency: They can gather data in a fraction of 
the time compared to traditional methods, 
covering enormous areas swiftly and safely. 

 Cost-effectiveness: Drones can be a cost-effective 
solution for various tasks, reducing labour costs 
and the need for specialized equipment in some 
situations. 

 Improved Safety: By replacing humans in risky 
tasks, drones can minimize the risk of injuries or 
accidents. 

 Data collection: Drones can be equipped with 
various sensors and cameras to collect a wide 
range of data, providing valuable information for 
various applications. 

5.2 Disadvantage 

 Privacy Concerns: Concerns regarding privacy 
have been raised by drones' capacity to take 
pictures and videos from hidden perspectives, 
particularly in residential areas. 

 Technical Limitations: Drones are not capable of 
carrying heavier loads or delivering goods for 
long distances like most commercial planes and 
helicopters will do. The safety and efficiency of 
drones are not well established. Tissue samples 
and biological specimens are very fragile and 
require proper packing to prevent tampering 
against microbes while in transit. 

 Regulations and Legalities: However, obtaining 
a legal authorization from aviation authorities is 
the main obstacle to the deployment of medical 
drones. In India, using drones for commercial 
purposes is prohibited, while in the United States, 
the FAA allows UAVs to be flown under certain 
restrictions, such as weighing less than 25 kg and 
staying within visual line-of-sight-(VLOS).  

 Battery Life and Weather Dependence: The 
flight time and range of drones can be constrained 
by their usually short battery life. 

6. FUTURE OF DRONES 

We know that drone technology is getting upgraded day 
by day and becoming more advance. We can understand 
that drones are going to play a major role in everyone’s life 
in the near future. Dr Enass Abo-Hamed of H2GoPower 
also says that Hydrogen-powered drones could point way 
to future travel. It could carry 10-12 people at a time 
depending on it’s size. It will also be Net Zero as there will 
be no carbon emissions in it. 
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7. CONCLUSION 

The rapid evolution of drone technology suggests a future 
of seamless integration into daily life. Ongoing research 
and development promise to overcome current 
limitations, driving widespread adoption across diverse 
sectors. This paper argues drones will become ubiquitous, 
impacting fields from agriculture and industry to 
filmmaking and education. Advancements in battery life, 
autonomy, and sensors are enhancing performance and 
simplifying use, lowering adoption barriers. Critically, 
drones can automate tedious and dangerous tasks, 
improving safety and efficiency, freeing human resources. 
Drone applications are vast and expanding, from crop 
monitoring and infrastructure inspection to aerial 
cinematography and robotics education. Potential extends 
to delivery, SAR, environmental monitoring, and urban 
planning. In conclusion, technological advancements, 
affordability, and growing awareness of drone benefits 
point to a future of ubiquitous integration. Drones are 
poised to reshape our world. Continued R&D and 
thoughtful regulation are crucial for safe and responsible 
implementation, maximizing benefits while minimizing 
risks. 
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