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Abstract

The Structure of the drone, which includes the frame, propeller, engine, power system, electronic control,
and communication system is covered as the first aspect of this article about drones and their
applications. One device is called an aircraft. In addition to this other name for a UAV (unmanned aerial
vehicle), it is necessary to mention that any drone can be referred to as “unmanned” if it is capable of
flying without the presence of a pilot. It can be estimated that shortly, because they are so much loved by
the masses and due to their low-cost nature and ease at which one can find them, their use will soar up
greatly. The most important danger associated with drone use is when it falls from a great height. This
may be caused by depletion in battery bad weather (such as rain or cold) or striking against something
(for example trees, houses, or electricity lines).

Keywords: Drone Technology, GPS, Unmanned Aerial Vehicle, Aircraft, Sensor

1. INTRODUCTION

Drones are generally referred to as a "drone" occasionally, it is also used to refer to "unmanned
aerial vehicles" (UAVs). A drone is a robot that can fly. GPS and on board sensors allow for
remote control of drones. UAV use in the past has typically involved personal tasks. News
reporters are using drones to deliver information from far-off places, and they are becoming a
major component of the film industry in today's world. Two components make up an
unmanned aerial vehicle system: the control system and the drone itself. UAVs were originally
developed through the twentieth century for military [1][2] missions Control technologies are
finding a lot more applications [5] in the 21st century as costs come down and they become
more advanced. Some of the uses of these purposes include aerial photography, product
delivery, agricultural activities, inspection of infrastructures, police work, and surveillance
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among others. News reporters are using drones to deliver facts from far-off places, as well as
are becoming a major component of the film industry in today's world. The drone and its
control system are the two components of an unmanned aerial vehicle system[17].

1.1. What is Drone Technology?

Drones are unmanned aerial vehicles that will not have a human operator inside of them.
notwithstanding because associate in nursing planes is operated away from amp man it is amp
synthetic ethereal vehicle drones run astatine the link of aerospace robotics and mechatronics
and are old for cinematography military [1][2] surveillance and leisure activities. An unmanned
aerial vehicle or drone is a remotely controlled flying robot. amp set of companies and political
organizations immediately depend on drones. Drone Tech [6] is essential to fast delivery from
businesses to remote locations to military [1] bases and it has been shown to be extremely
advantageous. amp smartphone app or amp far check get work old to run amp drone dronesget
run inch environments that are dangerous dull or vaporize for man pilots. Drones are an
extremely convenient tool for our work. for this ground, the bulk of nations inch the ball are
Applying laggard employ.

1.2. Architectural components of Drones?

Unmanned aerial vehicles (UAVs) which are drones when the entire system permits a drone to
Role are the term most frequently used to describe drones. the ii principal uses for drones are
sailing and escape way. Drones require a power source such as fuel or batteries in order to
operate. in addition, amp-cast propellers and rotors leave work to show. Lightweight composite
materials are used to make the drone's frame in order to decrease weight and Improve
manoeuvrability[9]. Drones need a controller also referred to as a remote controller which is
used to Start navigate and land the aircraft. done wireless waves care wi-fi the control and
laggard get pass. Drones have a high altitude capability. the drone's operational unit consists of
its relevant parts rotors which tell the propellers and get rise are powerful away batteries.
Accelerometers barometer magnetometers gyroscopes and Information gathered by controllers
are some of the instruments used by flight controllers to maintain altitude. different relevant
Parts that better laggard operation are cameras software system GPS obstruction espial and hit
avoidance [11]an invisible television camera landing place pitch rotor coil drive associated in
nursing accelerometer and altimeter are complete Characteristics of amp drone [7][8]. In a
nutshell, a drone is a flying robot. typically operated away amp special far system airplanes are
adequate of treatment complete tasks inch the line Due to Smart software system. Its numerous
Rolealon board sensors such as the GPS aid in deciding on the appropriate flight mode [10].

A. Know your UAV Types: Classification based on wings and rotors/ aerial Platform: -

I.  Single Rotor Drone
As the name implies it consists of a single rotor with a guiding rotor to achieve
stability. Design is similar to a helicopter.
Table 1. Single Rotor Drone Advantages and Disadvantages

Advantages Disadvantages
Greater Efficiency Complex and Expensive
Can hover with a Long blades can be
heavy payload dangerous
Faster than Multirotor Less flying time than fixed-
wing
Il Multi Rotor

The most common types of drones are used currently in professional and hobbyist spaces.
Aerial photography, surveying-based applications.
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Types of multi-rotor drones
» Tricopter (3 Rotors)
» Quadcopter (4 Rotors)

» Hexacopter (6 Rotors)

Table 2. Multi Rotor Dorne Advantages and Disadvantages

Advantages Disadvantages
Better control of drone Limited endurance
Cost-effective Less flight time
Multiple Payloads Speed limitations
. Fixed Wing Drone

A conventional type of UAS is the fixed-wing that has one motionless wing which
looks, operates and is used like an airplane offering the lifting power instead of
vertical climbing rotors.

Table 3. Fixed Wing Drone Advantages and Disadvantages

Advantages Disadvantages
High Speed Expensive than multi-rotors
Long Flight time Limitation on hovering
Large area coverage Large area for lift-off and
landing

IV.  Fixed wing Multi rotor VTOL
Those created designs are blended from fixed-wing and rotary-wing drones which are
also referred to as Hybrid VTOL drone’s types. This type of drone has propellers
affixed on the rigid wings to enable it to hover for Vertical take-off and landing.

Table 4. Fixed wing Multi rotor VTOL Advantages and Disadvantages

Advantages Disadvantages
Vertical landing & | Highly Expensive
take off

Hovering Capability Difficult to control

Fast like fixed-wing Currently in the nascent
stage

B. UAV Weight Classification: Drones, also known as unmanned aerial vehicles (UAVs),

are categorized primarily by weight, that is frequently related to their dimensions, powers,
and operating laws.

1 Nano Less than 250 gm

2 Micro 250gmto 2 KG

3 Small More than 2Kg to 25 kg
4 Medium More than 25 kg to 150kg
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| 5 | Large | Morethan 150kg |

C. Anatomy of Drone

Drone System Flowchart
L

Battery Transmitter
© \L Eg @ ()
Camera & FPV 3
Gimbal ’ \ GPS Module ‘ Tranamitier \ Radio Receiver

[ JJTil L y —
e e e
&} & & ]

Figurel. Electrical Connection Anatomy Flow Chart Frame

()

Telemetry
Module

(@

D. Connection Anatomy Flow Chart Frame: Frame the frame is the main body of your drone
with its lifting rotors on the outside, functioning motors inside of them. Often it is found in
an” X” —shaped design, in which four limb-like protrusions fan out from a central mass [9].
The frame is commonly where all other your different parts reside, such as rotors, battery
[12], boards, and camera arrangement [3]. If comparing the drone anatomy to a man’s
anatomy, the frame can be said to be the skeleton of your drone.

E. Motors: Quadcopters or drones consist of two clockwise rotating motors and two counter
clockwise motors to counteract the force of moment created by the spinning of the propellers
[10]. This is due to newton tertiary police which state that for every activity thither is an
associate in nursing be and other answer. of extremely having an equal number of motors
counteracting each other provides stability, although equalizing the turning force [3]. this is
wherefore along helicopters thither is amp dog rotor coil to undermine the turn effect from the
one principal rotor the kilovolt evaluation of amp brushless drive is the ration out of the motor
blank rev to the point emf along the wires on to the coil [10]. Understanding the Kv rating of
a motor will assist you in ascertaining how fast that specific motor will spin given the voltage
fedto it. [12]

Motor PRM= KV rating * applied voltage
For example, a980Kv motor powered by an 11.1 V battery would spin at 10,878 rpm
(980*11.1) with no load [10].

F. Drone Flight controller: This applies because this is the brain of the drone. It basically
converts the inch inputs of the escape control into the GPS faculty range obstruction dodging
sensors and the far control and Methods then passes it into Information that is apt away to the
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esca to check the motors. An example of this is seen when a drone is hovering when windy
conditions are around [3]. inch the by or if you bear amp flash laggard it leaves good cast inch
thither are noble sensors relaying Information round the drone position and how to right for
these changes. In this drone however, the drone knows its exact location from the GPS and
the downward vision sensors extremely even if wind is blowing it will stay in its exact place
this is because the flight controller sends the proper instructions to the ESCs and intern the
motors to compensate for the wind factor [11].

G. Electronic Speed Controller (ESC): The ESCs are connected to the power distribution
board (the battery) and the flight controller Since the ESCs receive signals from the flight
controller it varies the amount of power to the various motors [11] [12].

H. Power distribution board: The Power distribution board(PDB) is a critical component of
your drone that performs exactly as its name suggests: organizations. it shares power.
Namely, PDB’s function is to transmit power from Flight Battery [12] to each of Your
Electronic Speed Controllers; in some setups, PDB is also utilized for redistributing power for
other equipment: camera equipment, [3] [13] Led tail lights, flight controller and others. The
PDB is another component you most likely won’t have to fuss with unless you’re building a
drone, but it’s good to known its role and how it is supposed to function in case you’re having
power issues [3].

I. RC Remote controller: This receives information from the drone regarding its position,
altitude and what the camera discerns [3]. The inputs from the joysticks are also received and
the information is forwarded to the flight controller [11] [3].

J. Lidar: Lidar (light Findon and ranging) uses eye-safe laser beams to ‘see’ the world in 3D
providing machines and Calculators an accurate representation of the surveyed environment.
How Does Lidar Work?

A. A typical lidar sensor emits pulsed light waves into the surrounding environment.

B. These pulses bounce off surrounding objects and return to the sensor.

C. The sensor uses the time it took for each pulse to return to the sensor to calculate the
distance it traveled.

K. Optical Flow Sensor: An optical flow sensor is a vision sensor capable of measuring optical
flow or vision motion and outputting a measurement based on optical flow. different
configurations of visual run sensors be. One configuration is an image sensor chip connected
to a Methodor programmed to rum an optical flow Procedure.

L. Drone Telemetry: Drone telemetry is Information gathered about the aircraft and its
surroundings that is sent back to the operator or ground control station (GCS). this
Information get work affected from the drone automatic pilot sensors such as arsenic
accelerometers gyroscopes and gps or from subsystems such as arsenic the aircraft force
reference

M. Drone Gimbal: Gimbal are used to stabilize camera payloads that have been mounted on
drones and other autonomous vehicles such as UGVs. The gimbal integrated an IMU(Inertial
Measurement Unit) that responds to motion and provides inputs to a controller that activates
separate motors to keep the payload steady on each axis

N. Battery: The discharge rating is a key factor for a LIPO battery. How well your drone works
depends on this rating. We recommend picking batteries with the highest C discharge rating.
Usually, LIPO batteries with high discharge rates are heavier. This extra weight adds to your
drone, which means it can't fly as long. [12]

Maximum Discharge Current =C-Rating * Capacity

https://doi.org/10.70454/JRICST.2024.10104 Vol. 01, No. 01, (2024) Page | 31



https://doi.org/10.70454/JRICST.2024.10104

Journal of Recent Innovations in Computer Science
and Technology

JRICST

A Next Generation,
Research

1.3. Mechanism of drone flying.
A. Drone Terminology

e Pitch: The drone's forward and backward tilt is referred to her [8]. The drone may be
made to travel forward or backward by adjusting the pitch [7].

* Roll: The result refers to the drone's side-to-side tilt [8]. The drone can move to the
left or right by changing its roll [7].

* Yaw: The following relates to the drone's rotation on its vertical axis [7]. The drone
may turn left or right by adjusting the yaw without changing its horizontal position

[8].
How to Fly a Drone: Controls of Quadcopter
Throttle Pitch

Move down Move up Move forward Move backward

Roll Yaw

i g— \

Bend left Bend Right Rotate left Rotate right
O Normal speed o High Speed

Figure2. Mechanism Drone Terminology

B. ScincGrid Nano-Edu Drone
The ScincGrid Nano-Edu Drone requires multiple stages to assemble.
I. SplitPCB
D. Asplit PCB (Printed Circuit Board) is usually included with the ScincGrid Nano-
Edu Drone. This indicates that the main board has been sectioned, frequently to
facilitate assembly and maintenance.
» Start by distinguishing the two PCB halves.
Il.  Assemble Feet
* The slots or connectors on each half of the PCB are typically used to attach the
drone's feet.
* Put the feet in the appropriate slots on the PCB's two halves. This gives the drone's
parts stability and room to maneuver.
I11.  Solder Motors
E. Find the PCB's motor placements.
F. The motor wires should be soldered to the matching PCB pads or connections.
Make that every motor has the correct positive and negative polarity [10].
IV.  Protectors Optional:
G. Ifincluded, attach these protectors to the drone's frame to prevent damage during
collisions or crashes. If not included, this step can be skipped.
H. Some drones include protective guards or shields for the propellers.
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V. Code Flash
e |tis essential to flash or upload the drone's firmware or control code before
attaching the battery [12].
* Toupload the firmware to the drone's microcontroller or flight controller board, use
an appropriate software program or an IDE (Integrated Development Environment).

1.4.Install a battery
I.  Find the drone's battery compartment after the firmware has been flashed [12].
J. Make sure the battery is linked to the PCB's power distribution system and mount it

fir
Drone Power and Control System
88 POWER
glos:;‘gagjgg;\l {8k MOTORS
= >53 (57
Battery ESC4 Motor4
v EaRr oL
SO .
oV (o)
ESC1 Motor1 e —
ESC2z2 Motor2
GPS
SO
Rt —=((2))
ESC3 Motor3 R
Receiver
— [l
Sensors

Figure3. Drone Power & Control System

2. Problem Statement

As unmanned aerial systems (UAS) are becoming increasingly important in modern industry, there is

still a large lack of educational programs that fully address the theoretical underpinnings as well as the

real-world applications of UAS technology. Graduates' capacity to successfully fulfill industry norms
and needs is hampered by this disparity.

A. Objectives: The following are the main goals of this research project:

* Establish and put into practice a comprehensive curriculum that incorporates UAS into
technology education in a seamless manner.

* To give students opportunities for practical training that will improve their operational abilities
and practical skills.

* To establish and maintain cooperative relationships with authorities in the field and government
agencies in order to guarantee the applicability and effectiveness of the curriculum.

B. Methodology: A "Unmanned Aircraft Education [4] in Technology" research initiative's
methodology includes a thorough approach to curriculum development, implementation, and
evaluation. This multi-step procedure guarantees that the curriculum is comprehensive,
applicable to the business, and successful in providing students with the skills and knowledge
they need.
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2.1.Review of the Literature and Needs Analysis

A.

To determine current trends, technological developments, and best practices in unmanned
aircraft systems (UAS) education [4], do a thorough research of the literature. Academic
papers, industrial reports, and instructional materials will all be reviewed.

. Conduct a needs assessment by means of questionnaires and interviews with important

stakeholders, such as members of the industry, instructors, and students. Through this
evaluation, the fundamental knowledge and skill sets needed to be proficient with UAS
technology will be identified.

2.2.Development of Curriculum

A.
B.

C.

Create a curricular framework that incorporates both practical skills and academic knowledge.
Hardware and component parts for drones: frames, motors, propellers, flight controllers,
power distribution boards, electronic speed controllers (ESCs), and batteries [11] [13].

The fundamentals of flight, stability, and control are covered in flight mechanics and
aerodynamics.

. Navigation and control systems: GPS integration, autonomous navigation, and remote control
operations.
Safety procedures and legal requirements: ethical issues, privacy issues, and FAA rules.

Include multidisciplinary components such as engineering principles, robotics, mechatronics,
and computer science (such as programming and data analysis).

2.3.Practical Instruction and Modeling

A.

B.
C.

Create a practical training curriculum that makes use of flight simulators and actual drone
operations.

Assembling the drone involves soldering motors, joining parts, and setting up electronics.
Programming and mission planning include creating flight missions and writing code for
independent operations.

Training in practical flight operations, including emergency protocols, automatic flying
modes, and manual piloting.

To give students hands-on experience in a variety of applications, including aerial
photography, agricultural monitoring, infrastructure inspection, and emergency response,
realistic simulation scenarios should be created.

2.4.Evaluation & Assessment

A
B.
C.

Create and use assessment instruments to gauge students' knowledge and performance.

Tests of theoretical knowledge through written tests.

Exams that are practical and assess practical abilities in programming, flying, and drone
construction. assessments that are project-based and aim to evaluate the capacity to organize
and carry out UAS missions.

To guarantee the curriculum's applicability and efficacy, periodically assess it using input
from students, teachers, and business partners. Surveys, focus groups, and performance data
analysis will all be part of this.

2.5. Industry Cooperation and Certification

A

Establish connections with business leaders to increase the curriculum's applicability in the
real world. The following initiatives will be part of this partnership: co-ops and internships to
give students practical experience.

Industry professionals will give guest lectures and workshops to share their insights on
current practices and developments.

cooperative initiatives that foster creativity and tackle real-world problems.

Create certification programs in association with professional organizations to verify the
abilities and information that students have learned. Their employment chances will be
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improved and their admission into the UAS industry facilitated by these qualifications.
2.6. Pilot Execution and Reporting System

A. Pilot programs using the created curriculum should be implemented at a few chosen
educational establishments [14]. To achieve a seamless pilot phase implementation, close
monitoring and support will be required.

B. During the pilot stage, get input from industry partners, educators, and students. The strengths
and areas where the curriculum needs to be improved will be determined by using the input
provided.

To maximize the curriculum's efficacy and conformity with industry demands, make
necessary revisions based on feedback and performance statistics.

2.7.Application of Drone Technology
Drones were originally exclusively utilized by the military, but now they are used for many
different purposes. Unmanned aerial vehicles, or UAVs, are what simplify our lives more than
ever before: drones [15]. They are employed in scenarios where it is deemed difficult and
dangerous for people to fly. These days, a large number of experts and people use it. With
technology constantly advancing, drones are employed in a wide range of industries and will
only grow in strength and utility over time. Drones are being used in many different fields,
and as technology advances, these devices will only get stronger and more functional [16].

Aerial Photography

Agriculture

Search and Rescue

Shipping and Delivery

Science and Research

Drones and Engineering Applications

Entertainment

Weather forecast

2.8.Implications for Law and Ethics

A. Privacy Concerns: Talk about the moral ramifications of using drones for data collecting and
monitoring.

B. Legal Framework: Talk about international rules and norms, such as privacy legislation and
airspace limits, that apply to UAV operation.

2.9.Effect on the Environment
A. Effect on Wildlife: The ways that drone operations impact ecosystems and wildlife.
B. Energy Consumption: Examining how drone activities affect the environment, particularly
with regard to battery use and disposal.
2.10. Drones with Advanced Technologies
A. Al and Machine Learning: Combining Al with machine learning to provide autonomous
navigation and judgment.
B. Blockchain for Security: Applying blockchain technology to drone operations to improve
data integrity and security.
2.11. Utilizations in New Areas of Study
. Healthcare: Drones are used in emergency situations and to transport medical supplies.
. Disaster Management: Drone deployment during disaster response for damage assessment
and search and rescue operations is known as disaster management.
2.12. Economic Repercussions
A. Market analysis: Drone technology's present and future economic effects.
B. Employment Creation: New professions and career paths in the UAV sector.
2.13. Future Developments and Trends
A. Swarm drones: creation and uses of drone swarms.

© >
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B. Urban Air Mobility: Drones' place in urban transportation in the future: Urban Air Mobility.

3. CONCLUSION

The conversation above makes it very evident how important drone technology. Drones are being
used in many different industries. Their wide range of functions and small size have made them more
and more popular. Drones may be far more useful in the future than they are now if they had greater
weight capacity, strong, cutting-edge electronics, longer flying times, and greater maneuverability.
Drones offer a wide range of applications, including construction, agriculture, public safety, trash
management, sanitation, traffic monitoring, and more. In order to boost businesses, governments and
companies should provide the required infrastructure and employ drones with cutting-edge
capabilities.
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