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Introduction

Definition

The term ‘drone’ usually refers to any unpiloted aircraft. 
Sometimes referred to as ‘unmanned aerial vehicles’ 
(UAVs), these crafts can carry out an impressive range 
of tasks, ranging from military operations to package 
delivery. They can be controlled by either a human or by 
a computer. Civilian UAVs have become more popular. 
Some recreational drone activities embrace photography 
and racing. UAVs have been used to smuggle drugs 
and alternative varieties of contraband. Several firms 
are currently pushing for drone delivery services. 
There are four major sorts of drones that have different 
characteristics to cater to different needs.
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Fig. 1: Typical Image of a Simple Drone 

The basic uses of drones in day-to-day life are increasing rapidly and the signs of its growth 
in human life is significant. Some of the major uses are as follows: 

 Delivery of supplies 

 Emergency rescue 

 Outer space activities 

 Wildlife and historical conservation 
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Abstract

The term ‘drone’ usually refers to any unpiloted aircraft. 
Sometimes referred to as ‘unmanned aerial vehicles’ 
(UAVs), these crafts can carry out an impressive 
range of tasks, ranging from military operations to 
package delivery. Drones are a valuable addition to any 
industrial facility’s efforts, as they sanction a limitless 
aerial perspective. The opportunities for drones to 
have real worth are endless. A drone is mainly used in 
the construction industry for surveying and inspection 
purposes. Drones are equipped with downward-
facing sensors, such as RGB, multi spectral, thermal, 
or LIDAR, and they can capture a great deal of aerial 
data in a short time. The main objective of drones in 
infrastructure is mainly in the area of safety. Drone 
technology makes the job of site inspectors safer, as 
they can conduct inspections remotely without entering 
hazardous areas. In addition, drone inspections 
are faster and cost-effective. The methodology of 
drone application in infrastructure is that they provide 
construction teams with an overhead view of job sites, 
materials, machinery, and people. Contractors are using 
the autonomous flying machines to record images and 
videos that help optimise everything, from grading plans 
and operations to identifying differences between as-
designed and as-built site plans. Drones in construction 
allow contractors a chance to monitor any issue, track 
progress, and develop better plans on-site by providing 
an unrivalled view of a site at a fraction of the cost. 
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The basic uses of drones in day-to-day life are increasing 
rapidly and the signs of its growth in human life is 
significant. Some of the major uses are as follows:
	 ●	 Delivery of supplies
	 ●	 Emergency rescue
	 ●	 Outer space activities
	 ●	 Wildlife and historical conservation
	 ●	 Military operations
	 ●	 Medicine supply to hard-to-reach areas
	 ●	 Construction projects
	 ●	 Photography

Work Done and Lessons Learnt

In this chapter, the basic details of the drone are 
described. Starting from the components of a drone, with 
a brief detail about the different parts, to the construction 
and assembling of a drone are explained. There are 
different types of drones used, based on the purpose and 
functionality.

The components of drones should be known to understand 
the working of the drone.

Components of a Drone

	 ●	 Standard Prop
		  The ‘tractor’ propeller are the props at the front of 

the quadcopter. These props pull the quadcopter 
through the air like a tractor. Although some drones, 
like the DJI Phantom, look similar from any angle, 
there is a front and a back.

	 ●	 Pusher Prop
		  The pusher props are at the rear and push the UAV 

forward, thus the name ‘pusher props’. These con-
tra-rotating props precisely eliminate motor torques 
throughout stationary level flight. Opposite pitch of-
fers downdraft. These will be plastic, with the high-
er pusher props made from carbon fibre.

	 ●	 Brushless Motors
		  Brushless motors take the craft into the sky and 

keep cameras level. They are fast, powerful, agile, 
extremely economical, and very reliable, and thus, 
ideal for everyday use. Practically, all the most re-

cent drones use a brushless electrical ‘out-runner’ 
type of motor that is a lot more efficient, reliable, 
and quieter than a brushed motor.

	 ●	 Motor Mount
		  Discreetly concealing the wires inside the arm, the 

Universal Motor Mount is a sublime resolution for 
any multi-rotor drone or RC quadcopter. The drone 
motor mount is typically designed into the mix, fit-
ting with the landing struts or a part of the UAV 
frame.

	 ●	 Landing Gear
		  The purpose of the landing gear in an aircraft is to 

supply a suspension throughout taxiing, take-off, 
and landing. It is designed to soak up and dissipate 
the K.E. of the landing impact, thereby reducing the 
impact hundreds transmitted to the airframe.

	 ●	 Boom
		  Shorter booms increase manoeuvrability, whereas 

longer booms increase stability. Booms should be 
strong enough to carry up in a severe crash while 
being busy-bodied and equipped with minimal prop 
draught. In several drones, the boom is a component 
of the most body. Alternatively, drones have an ex-
plicit boom as a separate part. The Parrot area unit 
2.0 has the central cross boom.

	 ●	 Main Drone Body Part
		  This is the central hub from which booms radiate, 

like spokes on a wheel. It houses the battery, main 
boards, processors avionics, cameras, and sensors.

	 ●	 Electronic Speed Controllers (ESC)
		  An electronic speed controller or ESC is Associate 

in Nursing electronic circuit that varies an electri-
cal motor’s speed, its direction, and presumably 
additionally, acts as a dynamic brake. It converts 
DC battery power into three-phase AC for driving 
brushless motors.

		  Electronic Speed Controllers are a vital part of the 
recent quadcopters (all multi-rotor), which provide 
high power, high frequency, high resolution the-
phase AC power to the motors in an especially com-
pact miniature package.

	 ●	 Flight Controller
		  The flight controller interprets input from the receiv-

er, GPS module, battery monitor, and other sensors. 
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		  It regulates motor speeds via ESCs to produce steer-
ing, and furthermore, as triggering cameras or other 
payloads. It controls autopilot, waypoints, follow-
me, failsafe, and plenty of other autonomous func-
tions. The flight controller is central to the complete 
functioning of your UAV.

	 ●	 GPS Module
		  The GPS module usually combines the GPS receiver 

and the magnetometer to supply latitude, longitude, 
elevation, and compass heading from one device. 
The GPS is very important for waypoint navigation 
and several alternative autonomous flight modes. 
Without GPS, drones would have very restricted 
uses.

	 ●	 Receiver
		  The receiver on a drone is a device that uses built-

in antennas to receive radio signals from the drone 
controller. This information is then sent to the con-
trol board, or flight controller, that puts the knowl-
edge into action by dominating the drone as indi-
cated by the first radio signals.

	 ●	 Antenna
		  An antenna is a transducer that converts electric 

power into magnetic waves and vice versa. An an-
tenna can be used either as a transmitting antenna or 
a receiving antenna. A transmitting antenna is one 
which converts electrical signals into electromag-
netic waves and radiates them.

	 ●	 Battery
		  An FPV drone battery is the foundational part of a 

quadcopter and should be with selected with con-
sideration to attain a perfect balance between per-
formance and flight time. Lithium batteries are the 
foremost common battery chemistry used to power 
quadcopters, thanks to their high energy densities 
and high discharge capabilities.

	 ●	 Battery Monitor
		  Provides in-flight power level observance to flight 

controller.
	 ●	 Gimbal
		  The drone gimbal is the pivoting mount that rotates 

with respect to the x, y, and z axes to supply stabi-
lisation and inform about the cameras or alternative 
sensors.

	 ●	 Gimbal Motor
		  Brushless DC motors are used for direct-drive angu-

lar positioning, which needs specially-wound coils 
and dedicated management of the electronic equip-
ment which have recently become commercially 
available.

	 ●	 Gimbal Controller Unit
		  Allows management of direct-drive brushless gim-

bal motors as if they were standard servo motors.
	 ●	 Camera
		  FPV cameras are small, lightweight, and fairly 

priced. The FPV camera is mounted onto a drone to 
send real-time video all the way down to the bottom, 
employing a video transmitter. The FPV camera al-
lows you to visualise wherever the drone is flying 
and what it is seeing as if it had its own eyes.

	 ●	 Sensors
		  Tilt sensors, combined with gyros and accelerom-

eters, offer input to the flight-control system, to keep 
up level flight. It is the gyro compensation that per-
mits these tilt sensors to be used in moving applica-
tions like cars or drones.

	 ●	 Collision Avoidance Sensors
		  Drones these days will escort a pair of different 

kinds of sensors. The first ones are for making 3D 
pictures of the external world by LIDAR and ther-
mal vision cameras.

		  The second ones are on-board sensors for colli-
sion avoidance, using monocular vision, supersonic 
(Sonar), infrared, LIDAR, Time-of-Flight (ToF), 
and vision sensors.

	 ●	 Active Tracking Follow Mode and Safety Features
		  Many of the drone components adore the camera; 

collision dodging sensors send knowledge back to 
the flight controllers.

		  The flight controller is additionally used for sending 
and receiving data from the motors, electronic speed 
controllers, satellite navigation systems, IMU, and 
gyroscope. The drone is also programmed with re-
fined vision algorithms permitting it to be able to 
track objects and avoid obstacles while following a 
person, car, bike, or boat.
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Briefing of Usage of Drones in Different Fields 
and its Applications

Delivery of Supplies

Drones can move small items quickly, reducing the 
necessity for forklifts, and probably substituting the 
conveyor systems often used to transport boxes around 
distribution centres. Outside of the warehouse, drones 
may additionally be used for supply chain deliveries.
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Emergency Rescue 
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Practical Reference

In March 2011, a strong earthquake caused a natural 
disaster, i.e. Tsunami that hit Japan, causing severe harm 
to the Fukushima Daiichi nuclear plant. The damage 
further led to a complete evacuation due to the quantity 
of dangerous nuclear material that was released. Drones 
were deployed in the air and on the ground at the primary 
potential instance to assess the extent of the destruction. 
These pilotless vehicles were able to offer aid in watching 

for radiation exposure, repairing destroyed areas, and 
reconstruction efforts, all while minimising the nuclear 
fallout exposure for relief workers.

Outer Space Activities

Drones are used for outer space research, where pin-point 
observation and accuracy is needed. Drones are mainly 
used by NASA; this is the budding technology mainly 
used in space missions to understand and observe the 
celestial bodies present in other planets.
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Although the propeller system of the drones does not work 
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Military Operations

In the military, these are UAVs (Unmanned Aerial 
Vehicles) or RPAS (Remotely Piloted Aerial Systems), 
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also called pilotless vehicles. Drones are mainly used in 
situations where human flight is considered to be too risky 
or difficult. Drones provide soldiers with a 24-hour ‘eye 
in the sky’, seven days a week.

Among the various uses of pilotless (UAV’s) systems in 
defence operations, the following are a few important 
ones:
	 ●	 Used in detection of chemical explosives.
	 ●	 Used for delivering medical supplies and vaccines 

to restricted zones.
	 ●	 Used as a means of communication and navigation 

substitute.
	 ●	 IED detection and elimination.
	 ●	 Base perimeter controlling and monitoring.
	 ●	 Used in distant target observation.
	 ●	 Used for target destruction.
	 ●	 Used in close-quarters combat.

Drones can stay aloft for 34 hours straight, can fly at 
strikingly high altitudes of 60,000 feet, and have a range 
of more than 12,000 nautical miles.
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Medicine Supply to Isolated Areas

Common drone applications in medicine include the 
supply to disaster zones; they can be used as an alternative 
means of transport, where the access is severely restricted. 
They help in delivering aid packages, medicines, vaccines, 
blood, and other medical supplies to remote areas; and 
providing safe transport of unwell check samples and test 
kits in areas with high contagion.
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Applications of Multi-Rotor Drone Technologies in 
Construction

Lu and Lia (2018), Multi-rotor drones are one of the 
replacement and most advanced technologies. Therefore, 
several fields are showing increasing interest in utilising 
multi-rotor drones, mapping in mining, and security and 
surveillance in transportation. The infrastructure sector 
has been a slow adoptive parent of novel technologies. 
However, multi-rotor drones have the potential to 
facilitate construction in many aspects. There is, therefore, 
a necessity to extensively analyse their applications 
and analyse their roles in construction engineering 
and management. This paper aims to comprehensively 
investigate the applications of multi-rotor drones, analyse 
their edges, and explore their potential as the way forward 
for the construction industry. Many main aspects are 
reviewed and discussed, particularly land surveying, 
logistics, on-the-spot construction, maintenance, and 
demolition. The results reveal that the most contributions 
are in work safety, cost-effectiveness, and carbon 
emission reduction, whereas there are adverse impacts 
on the idea of current limitations of multi-rotor drones. 
However, it will be foretold that the employment fullness 
of drones can still increase on the way forward for the 
development of the construction industry. Thus, this study 
will profit construction managers in raising awareness of 
the use of those rising technologies, and researchers in 
additional exploring applications of multi-rotor drones in 
construction projects.
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Same-Day Delivery with Heterogeneous Fleets 
of Drones and Vehicles

Ulmer and Thomasc (2018), in this paper, we analysed 
how drones are often combined with regular delivery 
vehicles to enhance same-day delivery performance. 
In the context, we present a dynamic vehicle routing 
downside with heterogeneous fleets. Customers’ orders 
are delivered over the course of the day. These goods are 
delivered either by a drone or by a daily transportation 
vehicle within the delivery deadline. Drones are faster; 
however, they have a restricted capability as they need 
charging once used. In the same-day context, vehicle 
capacity is not a constraint, but vehicles are slow because 
of urban traffic. To come to a decision of whether an order 
is to be delivered by a drone or by a vehicle, we have 
to propose a policy to perform approximation-supported 
geographical districting. The results of the study reveal 
two major implications. First, geographical districting 
is very effective in increasing the expected variety of 
same-day deliveries. Second, a mix of drone and vehicle 
fleets could considerably scale back the desired delivery 
resources.

Use of Drones for Surveillance and 
Reconnaissance of Military Areas

Paucar et al. (2018), This analysis is meant to contribute 
to the look of management algorithms for static cameras 
and drones. These were modelled on the quadcopter 
Parrot Bebop 2 by using the communication software OS 
ROS to supply information and acknowledge the different 
drone stages (landed, on flight, and its manoeuvres: yaw, 
throttle, roll, and pitch). The controller was developed 
by conducting many tests concerning the perfect 
distance for effective drone operations that embrace 
image process for target detection or chase in real time. 
This study additionally analyses the advantages of the 
implementation of this technology among the Ecuadorian 
soldiers for police investigation and intelligence activity 
operations. Supporting the results, it is observed that the 
utilisation of drones in aspects of national security would 
have a positive impact resulting in optimising the human 
resources efficiently in military operations.

Drones for Conservation in Protected Areas: 
Present and Future

Lopez and Mulero-Pázmány  (2019), National Park 
managers are entitled to cost-efficient and innovative 
solutions to handle the good kind of environmental 
issues that threaten diversity in protected areas. Recently, 
drones were relied upon to revolutionise conservation; 
they have the potential to evolve and lift better-
informed selections to help management. Despite great 
expectations, the advantages that drones may foster 
effectiveness stay essentially unexplored. To deal with 
this gap, we performed a literature review concerning 
the utilisation of drones in conservation. They chose a 
256 studies, of which 99 were distributed in protected 
areas. They classified the studies in five distinct areas 
of applications: wildlife observation and management; 
ecosystem monitoring; law enforcement; ecotourism; and 
environmental management and disaster response. They 
studied the known specific gaps and challenges that will 
yield the growth of vital analysis or monitoring. Their 
results support the proof that drones deserve to serve 
conservation actions and reinforce effective management; 
however, multidisciplinary research should resolve the 
operational and analytical shortcomings that undermine 
the prospects for the drone’s integration in protected areas.

Analysis

Whether we name them as remote-controlled aerial 
vehicles (UAVs), non-pilot drones, or flying mini robots, 
drones are increasingly growing in popularity. They are  
still in the infancy stage in terms of mass adoption-
associated usage. However, drones have already broken 
through rigid ancient barriers in industries that otherwise 
appeared impenetrable by similar technological 
innovations. Over the past few years, drones became 
central to the functions of varied businesses and 
governmental organisations, and have managed to pierce 
through areas wherever bound industries were either 
stagnant or lagged behind. From fast deliveries at time 
of day to scanning an out-of-reach military base, drones 
are proving to be extraordinarily helpful in places where 
man cannot reach, or is unable to perform in a timely and 
economical manner.
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Increasing work potency and productivity, decreasing 
employment and production costs, rising accuracy, 
processing service and client relations, and partitioning 
security problems on an enormous scale are a couple 
of the important uses of drones in the supply industries 
globally. Adoption of drone technology across industries 
leapt from the furore stage to the mega-trend stage fairly 
quickly, as a lot of businesses began to understand its 
potential, scope, and scale of global reach.

Whether drones are controlled by a remote or accessed 
via a smartphone app, they possess the potential of 
reaching the foremost remote areas with very little to no 
personnel required; and they need the smallest amount 
of effort, time, and energy. This is often one of the most 
important reasons why they are being adopted worldwide, 
particularly by these four sectors: military, commercial, 
personal, and future technology.

Conclusions and Recommendations

Drones are a valuable addition to any industrial facility’s 
efforts; they sanction a limitless aerial perspective. The 
chances for drones to have real worth are endless. Drones 
open up new opportunities and generate efficiencies in 
industries such as mining, sea ports, oil & gas, and other 
large industrial facilities.

Their need emerged as implausibly powerful, versatile 
industrial tools, capable of finishing a good variety of 
applications. Trade professionals are exploiting drones 
to boost and optimise industrial processes to enhance 
operational efficiencies. Drones are utilised throughout 
numerous phases of the facility’s lifecycle. The nearly 
limitless visibility and information gathering and 
analysing capabilities make the machine-controlled 
drones valuable for many trade sectors. Drones are 
unambiguously qualified to capture aerial information 
for consistent use at massive industrial facilities, sanction 
a speedy and ocean-less data assortment, fuelling wise 
business call processes. An automatic drone system will 
increase potency by eliminating the requirement for 

a drone operator, while providing seamless access to 
routine and frequent and periodic data.

Automated drones are capable of finishing a good variety of 
applications. Automated drones are employed in the oil & 
gas facilities for security, surveillance, emergency response, 
and infrastructure inspection. In sea ports, drones perform 
applications such as mapping, surveying, operational 
oversight, and port observation and traffic control. In mining 
operations, drones can be utilised in stockpile management, 
tailings dams, inspections, and more.
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