(& ® Telecom
soctor
Sskill

Coundl

Participant Handbook

Sector
Telecom

Sub-Sector
Network Managed Services

Occupation
Network Operation and Maintenance

Reference ID: TEL/Q6221, Version 1.0
NSQF level 3

Dron-O-Grapher



This book is sponsored by

Telecom Sector Skill Council of India

Estel House, 3rd Floor, Plot No:- 126, Sector 44
Gurugram, Haryana 122003

Phone: 0124-2222222

Email: tssc@tsscindia.com

Web: www.tsscindia.com

Printed in India

This book is sponsored by Telecom Sector Skill Council of India (TSSC)

Under Creative Commons License: CC-BY -SA

Attribution-ShareAlike: CC BY-SA

This license lets others remix, tweak, and build upon your work even for commercial purposes, as long as they credit you and
license their new creations under the identical terms. This license is often compared to “copyleft” free and open-source software
licenses. All new works based on yours will carry the same license, so any derivatives will also allow commercial use. This is the
license used by Wikipedia and is recommended for materials that would benefit from incorporating content from Wikipedia and

similarly licensed projects.

Disclaimer

The information contained herein has been obtained from sources reliable to Telecom Sector Skill Council of India.
Telecom Sector Skill Council of India disclaims all warranties to the accuracy, completeness or adequacy of such
information. Telecom Sector Skill Council of India shall have no liability for errors, omissions, or inadequacies, in
the information contained herein, or for interpretations thereof. Every effort has been made to trace the owners
of the copyright material included in the book. The publishers would be grateful for any omissions brought to their
notice for acknowledgements in future editions of the book. No entity in Telecom Sector Skill Council of India shall
be responsible for any loss whatsoever, sustained by any person who relies on this material.


mailto:tssc@tsscindia.com
http://www.tsscindia.com

Shri Narendra Modi

Prime Minister of India




SHill
Coundil N-S-D-C

REDIMAGINE FUTURE

f: Tolecom
sector

Skill India

PRI HIRE - AT HRA

Certificate

COMPLIANCETO
QUALIFICATION PACK - NATIONAL OCCUPATIONAL
STANDARDS

is hereby issued by the

TELECOM SECTOR SKILL COUNCIL OF INDIA

for

SKILLING CONTENT: PARTICIPANT HANDBOOK

Complying to National Occupational Standards of
Job Role/ Qualification Pack: 'Dron-O-Grapher’
QP No.'TEL/Q6221, NSQF Level 3’

‘f.

I

Date of Issuance: NA ¥, AMAA
-

Valid up to: January 31%, 2027 Authorised Signatory
(Telecom Sector Skill Council of India)
* Valid up to the next review date of the Qualification Pack




— Acknowledgements

Telecom Sector Skill Council would like to express its gratitude to all the individuals and institutions who
contributed in different ways towards the preparation of this “Participant Handbook”. Without their
contribution it could not have been completed. Special thanks are extended to those who collaborated
in the preparation of its different modules. Sincere appreciation is also extended to all who provided
peer review for these modules.

The preparation of this handbook would not have been possible without the Telecom Industry’s
support. Industry feedback has been extremely encouraging from inception to conclusion and it is with
their input that we have tried to bridge the skill gaps existing today in the industry.

This participant handbook is dedicated to the aspiring youth who desire to achieve special skills which
will be a lifelong asset for their future endeavours.




Participant Handbook

— About this book

India is currently the world's second-largest telecommunications market with a subscriber base of 1.20
billion and has registered strong growth in the last decade and a half. The Industry has grown over
twenty times in just ten years. Telecommunication has supported the socioeconomic development of
India and has played a significant role in narrowing down the rural-urban digital divide to some extent.
The exponential growth witnessed by the telecom sector in the past decade has led to the development
of telecom equipment manufacturing and other supporting industries.

Over the vyears, the telecom industry has created millions of jobs in India. The sector contributes
around 6.5% to the country's GDP and has given employment to more than four million jobs, of which
approximately 2.2 million direct and 1.8 million are indirect employees. The overall employment
opportunities in the telecom sector are expected to grow by 20% in the country, implying additional
jobs in the upcoming years.

This Participant handbook is designed to impart theoretical and practical skill training to students for
becoming Dron-O-Grapher in the Telecom Sector.

Dron-O-Grapher is the person who is responsible for maintaining the networks functionality and
efficiency

This Participant Handbook is based on Dron-O-Grapher Qualification Pack (TEL/Q6221) and includes
the following National Occupational Standards (NOSs):

1. TEL/Q6263: Operate drone and camera accessories

TEL/Q6264: Perform post processing and editing of photographs and footages

TEL/Q6265: Preventive maintenance and troubleshooting of drones and related accessories
TEL/Q6266: Use drone photography in various sectors

DGT/VSQ/N0102: Employability Skills (60 Hours)

v s W

The Key Learning Outcomes and the skills gained by the participant are defined in their respective units.

Post this training, the participant will be able to manage the counter, promote and sell the products and
respond to queries on products and services.

We hope this Participant Handbook will provide sound learning support to our young friends to build an
attractive careers in the telecom industry.
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1. Discuss the job role of a Dron-o-Grapher.
2. Explain the scope of work for a Dron-o-Grapher.




Dron-O-Grapher

UNIT 1.1: Industry Overview and Organisational Context

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Describe the size and scope of the Telecom industry and its sub-sectors.
2. Discuss the contribution of the Telecom Sector Skill Council to India's skill ecosystem.

3. Discuss the organisational policies on workplace ethics, managing sites, quality standards, personnel
management, and public relations (PR).

4. Describe the process workflow in the organisation.

~1.1.1 Size and scope of the Telecom Industry and
its Sub-Sectors

The telecom industry in India is rapidly evolving and plays a pivotal role in the country's economic
growth and digital transformation. With a population of over 1.4 billion people, India is one of the
largest telecom markets in the world. The industry is a significant contributor to the national GDP,
offering a wide range of services such as mobile communications, broadband, internet services, and
satellite communications. This sector is growing at a fast pace due to increasing demand for mobile
phones, internet access, and data services.

Size of the Indian Telecom Sector

India's telecom industry is among the largest globally, with over 1.1 billion mobile phone connections
and around 850 million internet users. As per Invest India, India's telecom sector contributes 6.5% to
the country's GDP. It is one of the most important sectors in India's economy.

With a growing middle-class population and digitalisation initiatives like Digital India, the telecom
market is poised for continued expansion. The Indian government has been focusing on providing 5G
connectivity, which will further enhance the industry's reach and capabilities. According to TRAI data,
the telecom sector revenue in India for the financial year 2021-22 was recorded as Rs. 2,78,216 crores,
while in 2022-23, it increased to Rs. 3,33,697 crores, signifying a growth of 19.94%.

Key Sub-Sectors of the Telecom Industry

The telecom industry in India is divided into several sub-sectors, each contributing uniquely to the
overall market:

Mobile Services: Satellite Communications:

This largest sub-sector offers voice and data Satellite communication plays a crucial role
services through mobile phones. Major players in connecting remote and inaccessible areas
like Airtel, Reliance Jio, and Vodafone Idea of India. It enables broadcasting, broadband
dominate this space. With the proliferation of services, and navigation, especially in rural

smartphones and affordable data plans, mobile | and underserved regions. ISRO (Indian Space
services have become indispensable to millions | Research Organisation) is a leading entity in this
of Indians. area, alongside private operators.

—______&__________
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Broadband Services:

Fixed-line broadband and wireless broadband
services are growing rapidly, driven by
government initiatives and increasing internet
penetration in rural areas. Companies such

as BSNL, Jio, and Airtel are key players in this
segment.

Tower Infrastructure:

Telecom tower companies provide the physical
infrastructure that supports mobile and
broadband networks. Tower infrastructure is
essential for network coverage and capacity,
which is growing with the increasing demand
for mobile data.

Equipment Manufacturing:

Telecom equipment manufacturing includes
the production of mobile handsets, network
hardware, and communication devices. Indian
and global manufacturers like Xiaomi, Samsung,
Ericsson, and Huawei are active in this market.

5G and Future Technologies:

With the ongoing rollout of 5G networks, India
is witnessing a technological transformation.
This sub-sector focuses on providing faster and
more reliable wireless communication, enabling
innovations in loT (Internet of Things), artificial

intelligence, smart cities, and automation.

Table. 1.1.1: Key sub-sectors of the telecom industry

Government Initiatives in India's Telecommunications Industry

The Indian government has been instrumental in fostering the growth and development of the
telecommunications industry. Through various initiatives, it has aimed to ensure that the benefits of
modern communication technologies reach every corner of the nation. Here are some noteworthy
initiatives that have had a significant impact:

National Optical Fiber Network (NOFN): This ambitious project aims to provide broadband
connectivity to every village in India. By connecting even the remotest parts of the country, the
NOFN initiative seeks to bridge the digital divide and empower rural communities with access to the
internet. This connectivity enhances communication and opens up opportunities for e-governance,
e-education, and e-health services.

Spectrum Allocation: The government regularly conducts spectrum auctions, which play a crucial
role in the deployment of cutting-edge technologies, including 5G. By allocating spectrum to
telecom operators, the government ensures that these companies can provide the public with
high-speed and reliable communication services. This initiative is pivotal in keeping India at the
forefront of telecommunications technology.

Ease of Doing Business Reforms: To attract investments and promote growth in the
telecommunications sector, the government has taken steps to streamline regulatory processes.
By reducing bureaucratic hurdles and simplifying business procedures, the Ease of Doing Business
Reforms has made it more attractive for both domestic and foreign investors to participate in the
industry. This, in turn, has encouraged competition and innovation.

Digital India Initiative: The Digital India Initiative is a comprehensive program aimed at promoting
digitalisation across various sectors. It encompasses a wide range of projects and policies that focus
on digital infrastructure, digital literacy, and the digital delivery of services. By digitising government
services and encouraging the use of technology in everyday life, this initiative not only boosts
efficiency but also empowers citizens with improved access to information and services.




Dron-O-Grapher g

Digital India

Power To Empower

Fig. 1.1.1: Digital India logo

Future Outlook

The Indian telecommunications industry is on the cusp of an exciting future, marked by promising
developments and a wave of innovation. Several key factors are driving this evolution:

e 5G Rollout: One of the most significant game-changers in the industry is the impending
deployment of 5G networks. This transition to 5G technology is expected to open up new horizons
and telecommunications applications. With faster data speeds, reduced latency, and enhanced
network reliability, 5G will enable groundbreaking technologies like augmented reality, virtual
reality, and autonomous vehicles. It promises to revolutionise how we connect, communicate, and
consume information, setting the stage for a digital transformation across various sectors, including
healthcare, education, and entertainment.

e Rising Internet Demand: The insatiable hunger for data-intensive services drives the industry's
growth. As more and more people rely on data-hungry applications, such as high-definition video
streaming, online gaming, and cloud-based services, the demand for bandwidth and connectivity
will continue to surge. Telecom providers must constantly upgrade and expand their broadband
networks to meet this demand, ensuring a seamless online experience for consumers.

e Rural Penetration: Bridging the digital divide is a key focus for the Indian telecommunications
sector. Extending connectivity to underserved rural areas is a business opportunity and a social
imperative. The industry is making strides in bringing affordable and accessible mobile and internet
services to rural communities, empowering them with access to information, education, and
economic opportunities. This expansion into previously unconnected regions is both a challenge
and an opportunity for the industry to grow and make a positive impact.

¢ Innovation and Technology Adoption: The industry's dynamism is evident in its rapid adoption
of cutting-edge technologies. Artificial intelligence (Al), machine learning (ML), and the Internet
of Things (loT) are being integrated into telecommunications networks and services. Al and ML
are enhancing network management, enabling predictive maintenance, and improving customer
service. loT applications, like smart cities and connected devices, are becoming increasingly
prevalent, further enriching the user experience. The telecom industry's readiness to embrace
these innovations ensures it remains at the forefront of technological advancements.
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Fig. 1.1.2: Future trends in the telecommunication industry

The Indian telecommunications industry, marked by its dynamism and rapid evolution, is set for
enduring growth and innovation. Bolstered by a robust regulatory framework, forward-thinking
government initiatives, and an insatiable demand for telecommunications services, India stands as
a global leader in the field. As telecom engineers and 5G system integrators, your roles within this
dynamic landscape are poised to be more pivotal than ever, contributing to India's continued ascent as
a telecommunications powerhouse. Stay attuned to the evolving landscape and embrace the limitless
opportunities it presents.

The telecom industry is an enabler of digital connectivity and is at the core of India's vision to become a
digitally empowered society. It supports various industries such as e-commerce, education, healthcare,
and government services, helping bridge the digital divide between urban and rural areas. Initiatives
like Digital India, BharatNet, and the National Digital Communications Policy (NDCP) aim to expand
network coverage and improve internet accessibility across the country.

The government is also promoting the adoption of 5G, which is expected to revolutionise various
sectors, including transportation, healthcare, and education. As the telecom industry expands, it will
continue to create new employment opportunities, improve infrastructure, and support the nation's
progress toward becoming a global technology leader.

1.1.2 Contribution of Telecom Sector Skill Council
in India's Skill Ecosystem

The Telecom Sector Skill Council (TSSC) is a non-profit organisation registered under the Societies
Registration Act, 1860. Established by the Cellular Operators Association of India (COAI), the Indian
Cellular and Electronics Association (ICEA), and the National Skill Development Corporation (NSDC),
TSSC addresses the skill gap in India's telecom sector by ensuring the availability of a skilled workforce
to support its growth and productivity.

TSSC bridges the government, industry, and youth, collaborating with ministries, skill development
bodies, and technical institutes to promote skill development. Its core members include Bharti Airtel,
Vodafone Idea, and other telecom stakeholders. TSSC is also a thought leader in the ICT domain,
focusing on next-generation skills for Industry 4.0 and Web 3.0, such as 5G, IoT, Al/ML, and Drones, in
alignment with the vision of a Digital India.
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The Telecom Sector Skill Council (TSSC) plays a crucial role in shaping India's skill ecosystem, particularly
in the rapidly growing telecom industry. A skilled workforce is needed as the telecom sector continues
evolving with new technologies like 5G, the Internet of Things (loT), and artificial intelligence. TSSC
contributes by focusing on training, certification, and enhancing the employability of individuals who
are integral to the future of telecom infrastructure.

SHill
Counal

Fig. 1.1.2: TSSC logo

Role of TSSC in Skill Development

The Telecom Sector Skill Council (TSSC) is an industry-driven body formed under the National Skill
Development Corporation (NSDC) to address the skills gap in the telecom sector. TSSC's primary
objective is to develop a highly skilled workforce that can meet the growing demands of the telecom
industry.

The council does this by:

e Developing and Certifying Standards: TSSC works with industry stakeholders to develop job roles
and National Occupational Standards (NOS) that define the skills required for various positions
in the telecom sector. These standards are then used to design training programs, ensuring that
individuals are equipped with the right skills needed for various roles.

e Curriculum Design and Training: TSSC designs and develops training modules that are aligned with
the industry's needs. These modules cover a wide range of topics, from basic telecom concepts to
advanced technologies such as 5G, network management, and drone-based monitoring. Training
centers across India offer these programs, which help individuals enhance their technical and
operational knowledge.

e Skill Certification: TSSC certifies individuals based on their skills and knowledge. These certifications,
which are recognised by the telecom industry, help individuals gain employment opportunities in
the telecom sector.

e Promoting Industry Partnerships: TSSC collaborates with telecom operators, manufacturers,
equipment suppliers, and training institutions to ensure that the skills imparted to trainees meet
the industry's evolving needs. These collaborations help in ensuring that training is up-to-date with
the latest technologies and trends in the telecom sector.

Contribution to Skill Development in the Telecom Industry

The TSSC plays an essential role in enhancing the capabilities of individuals in various technical roles
within the telecom industry. The following are some of the contributions made by TSSC to the skill
ecosystem in India:

e Bridging the Skills Gap: The telecom industry in India faces a significant skills gap due to the rapid
pace of technological advancements. TSSC addresses this by offering skill development programs
tailored to the needs of the industry.
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e Fostering Employment: By offering industry-relevant training and certification, TSSC enhances the
employability of individuals across various telecom job roles.

e Promoting Innovation and Technology Adoption: As the telecom sector embraces new
technologies, such as drones, for infrastructure inspection, TSSC ensures that the workforce is well-
trained to handle these advancements. By offering specialised courses in drone operations and
maintenance, TSSC helps associates become proficient in cutting-edge technologies, contributing
to the industry's overall growth.

e Enhancing Productivity and Efficiency: Skilled workers are more productive and efficient in their
roles. Through TSSC's training programs, individuals gain hands-on experience and practical
knowledge, which improves their job performance.

e Regional Skill Development: TSSC actively works on developing skills across all regions of India,
with a particular focus on rural and semi-urban areas. This helps create a wider pool of skilled
professionals, ensuring that all areas of India have access to a qualified telecom workforce, including
those who can handle drone operations for site monitoring and maintenance.

e Supporting Entrepreneurship: TSSC also encourages individuals to start their own businesses in the
telecom sector, especially in areas like drone-based site monitoring and maintenance. By providing
training and resources, TSSC helps individuals build entrepreneurial skills and set up their own
ventures, contributing to the growth of the telecom sector and the economy as a whole.

1.1.3 Organisational Policies on Workplace Ethics, Site
— Management, Quality Standards, Personnel Management, —
and Public Relations

A Dron-o-Grapher operates in a dynamic and creative environment, capturing aerial visuals for various
projects while ensuring professionalism and compliance with organisational standards. Adhering to
policies on workplace ethics, site management, quality standards, personnel management, and public
relations is essential for maintaining trust, delivering excellence, and fostering a positive reputation.

1. Upholding Workplace Ethics

Workplace ethics are the foundation of a professional and respectful work environment. A Dron-
o-Grapher is expected to maintain integrity by operating drones responsibly and adhering to legal
and organisational guidelines. Ethical practices include respecting client confidentiality, avoiding
unauthorised footage capture, and ensuring transparency in billing and deliverables. They must
also treat colleagues, clients, and collaborators with fairness and respect, fostering a harmonious
working atmosphere. Adhering to ethical principles builds credibility and strengthens professional
relationships.

2. Managing Work Sites Effectively

Site management policies ensure that drone operations are conducted safely and efficiently. A
Dron-o-Grapher must assess each site for potential hazards, such as obstacles, weather conditions,
or restricted areas. Compliance with local airspace regulations and permissions from relevant
authorities, such as the Directorate General of Civil Aviation (DGCA), is mandatory. Maintaining a
safe distance from people, structures, and wildlife is essential to prevent accidents and disturbances.
Site management also includes communicating clearly with team members and clients to coordinate
operations seamlessly.

3. Delivering High-Quality Standards

Quality standards define the excellence expected in drone photography and videography. A Dron-o-
Grapher must ensure that visuals meet or exceed client expectations by using advanced equipment,
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proper techniques, and creative expertise. This involves maintaining drones in optimal condition,
using appropriate camera settings, and editing footage to enhance their appeal. Following
established protocols for file management and timely delivery further underscores a commitment
to quality. Consistently delivering high-quality work enhances a Dron-o-Grapher's reputation and
contributes to long-term success.

4. Managing Personnel and Collaborating Effectively

Personnel management policies emphasise teamwork and effective communication. Although
a Dron-o-Grapher often works independently, collaboration with clients, team members, and
stakeholders is crucial for project success. This includes coordinating schedules, sharing progress
updates, and resolving conflicts professionally. Demonstrating leadership and adaptability when
working in a team setting fosters a positive working environment. A Dron-o-Grapher must also
respect organisational hierarchies and follow directives from supervisors or project managers.

5. Building Positive Public Relations

Public relations policies ensure that a Dron-o-Grapher represents their organisation positively to
clients, stakeholders, and the public. Professionalism in communication, whether during meetings,
email correspondence, or social media interactions, is vital. A Dron-o-Grapher should handle
feedback gracefully, addressing concerns and making improvements as needed. Additionally,
contributing to community-focused projects or engaging in environmentally responsible drone
operations enhances public perception. Maintaining good public relations creates opportunities
for future collaborations and strengthens the organisation's brand image.

—1.2.4 Process Workflow in an Organisation

A well-structured process workflow is essential for ensuring the smooth execution of tasks and
achieving project objectives in any organisation. For a Dron-o-Grapher, understanding and adhering to
the workflow helps maintain efficiency, professionalism, and quality in delivering drone photography
and videography services. This guide outlines a typical organisational process workflow and its key
components, tailored to the dynamic responsibilities of a Dron-o-Grapher.

1. |Initiation and Planning

The workflow begins with project initiation, where objectives, requirements, and deliverables
are clearly defined. A Dron-o-Grapher collaborates with clients or team leads to understand the
project's creative vision, technical needs, and timelines. Site details, such as location, permissions,
and weather conditions, are reviewed during this phase. Planning also involves determining the
required equipment, including drones, cameras, and accessories, and preparing a schedule that
aligns with project deadlines.

2. Site Assessment and Pre-Flight Preparations

Before executing drone operations, a site assessment is conducted to evaluate the environment for
potential challenges. This includes identifying obstacles, ensuring compliance with local airspace
regulations, and acquiring necessary permissions from authorities such as the Directorate General
of Civil Aviation (DGCA). Pre-flight preparations involve testing drone functionality, calibrating
cameras, and verifying battery levels. The Dron-o-Grapher ensures that all equipment is in optimal
condition and that safety protocols are in place.

3. Execution and Data Collection

During this phase, the Dron-o-Grapher captures aerial footage and images as per the project
requirements. Operations are conducted in adherence to the planned flight paths, weather
conditions, and safety guidelines. Real-time monitoring of drone telemetry and camera feeds helps
ensure precision in capturing visuals. If unexpected challenges arise, such as changes in weather
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or site conditions, the Dron-o-Grapher adjusts the operations accordingly while maintaining
communication with the team or clients.

4. Post-Production and Quality Assurance

After the data collection phase, the captured footage and images undergo post-production. This
includes editing, colour correction, and enhancing visuals to align with the project's creative vision.
Software tools such as Adobe Premiere Pro or DaVinci Resolve may be used for video editing, while
images are refined using applications like Adobe Photoshop. Quality assurance is crucial, and the
Dron-o-Grapher reviews the final output to ensure it meets client expectations and organisational
standards.

5. Delivery and Client Feedback

Once the deliverables are ready, they are shared with the client or stakeholders in the specified
format. This can involve uploading files to a secure cloud platform, creating presentations, or
providing physical copies as needed. Feedback from the client is gathered to address any revisions
or additional requirements. A Dron-o-Grapher ensures prompt communication during this phase to
maintain professionalism and client satisfaction.

6. Documentation and Reporting

Documenting the project details, including the flight logs, permissions obtained, challenges faced,
and outcomes achieved, is anintegral part of the workflow. This documentation serves as areference
for future projects and demonstrates compliance with organisational policies and regulations.
The Dron-o-Grapher submits a comprehensive report summarising the work completed and any
recommendations for process improvement.

7. Review and Continuous Improvement

The final phase of the workflow involves reflecting on the project to identify areas for improvement.
Feedback from clients and team members is analysed to enhance future operations. The Dron-o-
Grapher may also evaluate equipment performance and consider upgrades or additional training to
stay aligned with industry advancements. Continuous improvement ensures higher efficiency and
quality in subsequent projects.
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UNIT 1.2: Role and Responsibilities of a Dron-o-Grapher

— Unit Objectives | ©
By the end of this unit, the participants will be able to:

1. [lllustrate the drone technology.

Discuss the DGCA guidelines for drones.

Discuss the role and responsibilities of a Dron-o-Grapher.
Identify various employment opportunities for a Dron-o-Grapher.

vk W

List the various daily, weekly, and monthly operations/activities that take place at the site under a
Dron-o-Grapher.

—1.2.1 Introduction to Drone Technology
What is a Drone?

A drone, also known as an unmanned aerial vehicle (UAV), is a type of aircraft that operates without
a human pilot onboard. A pilot controls it remotely or autonomously through pre-programmed flight
plans or advanced onboard systems.

Drones are equipped with technologies such as sensors, GPS modules, cameras, and communication
systems that make them versatile and efficient for various applications.

Antenna

Control
VTX receiver

Propeller

Electronic

Speed
Controller

Flight
Controller

e e

-
i

Goggles Radio Controller

FPV Camera

Fig. 1.2.1: Components of a drone
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Key Features of a Drone

1. Structure and Design

e Drones come in different sizes and forms, ranging from small quadcopters to large fixed-wing
models.

e They are built with lightweight yet durable materials like carbon fiber and aluminium to enhance
flight efficiency and durability.

2. Propulsion System
e Most drones use propellers or rotors powered by electric motors for flight.
¢ Fixed-wing drones use an engine for propulsion and wings to generate lift.
3. Control and Communication

e Remote-controlled drones rely on radio waves or Wi-Fi to communicate with ground control
systems.

e Advanced drones use 5G connectivity for faster data transmission and seamless operation over
long distances.

4, Sensors and Cameras

e Drones are equipped with high-resolution cameras, thermal imaging systems, and other sensors
for capturing data and images.

e Gyroscopes, altimeters, and accelerometers ensure stability and precise navigation.

Speed switching One click scrolling

throttle Direction lever

One click takeoff Forward fine tuning

One click calibration

One click landing/lon: ' :
press emargencg EM% Backward fine adjustment

headless mode Left trim
power switch

Right trim

Fig. 1.2.2: Parts of a drone remote

'



Dron-O-Grapher

Drone Technology

Drone technology, also known as Unmanned Aerial Vehicle (UAV) technology, is a rapidly evolving
field that integrates multiple advanced systems to enable autonomous or remotely controlled aerial
operations. Drones are widely used for capturing aerial imagery, data collection, and delivering services
across various industries.

Below is an overview of the components and functioning of drone technology, illustrated through
descriptions and explanations.

Part

Frame / Chassis

Description

The structural body that houses and
supports all other components. Made from
lightweight materials like carbon fiber or
aluminium for durability and stability.

Image

Provide thrust to the propellers, enabling the
drone to fly. The number of motors varies

Motors
based on the drone type (e.g., quadcopter,
hexacopter).
Generate lift and enable the drone to
Propellers manoeuvre. It must be balanced and in

proper condition for stable flight.

Flight Controller

Acts as the brain of the drone, processing
input from sensors and the pilot to control
its movement.

Electronic Speed
Controllers
(ESCs)

Regulate the power supplied to the motors,
controlling their speed and direction.
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Description

Battery

Powers the drone and its components.
Typically, rechargeable lithium polymer
(LiPo) batteries are used for high energy
density.

Camera

Captures video or images, especially for
drones used in surveillance, mapping, or
photography.

GPS Module

Enables precise navigation and positioning.
Critical for return-to-home (RTH)
functionality and automated flights.

Sensors

Include gyroscopes, accelerometers, and
altitude sensors to maintain stability and
orientation.

Landing Gear

Provides support during take-off and
landing, preventing damage to the frame
and sensitive components.

Transmitter and
Receiver

Facilitate communication between the drone
and the remote controller.
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Description

5G Modem/ Enables real-time connectivity for advanced
Receiver (if applications like autonomous operations and
applicable) out-of-sight flights.

Table. 1.2.1: Parts of a drone

How does a Drone Work?

Drones have become essential tools for capturing stunning aerial footage and images. For a Dron-o-
Grapher, understanding the intricacies of drone operations is crucial to ensuring the work's quality
and safety. The process begins when the drone operator powers up the UAV and conducts thorough
checks to ensure that all components, including the propellers, battery, camera, and sensors, are
functioning properly. This is typically done using specialised software that helps in diagnosing the
drone's operational status.

I
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Fig. 1.2.2: Drone with camera module

Additionally, the operator ensures that all safety protocols are followed before initiating flight. Once
operational checks are complete, flight paths and mission objectives are defined. These are often
guided by GPS navigation to ensure precise movements, allowing for efficient planning of aerial routes.

Once the drone is airborne, its propellers generate the lift needed for flight while the flight controller
works to stabilise the aircraft. The flight controller uses inputs from the gyroscope and Inertial
Measurement Unit (IMU) to monitor the drone's orientation and make continuous adjustments to
maintain stability. In this phase, the drone may be manually controlled by the operator or set to fly
autonomously based on pre-programmed instructions.
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Fig. 1.2.3: Inertial Measurement Unit (IMU)

A key feature of modern drones is their ability to adjust to environmental conditions in real-time,
ensuring smooth and steady flight even in unpredictable weather or variable wind conditions. The
drone's autonomous capabilities make it highly effective for tasks such as aerial surveying, mapping, or
capturing dynamic footage for videography.

One of the most significant advantages of drones is their ability to collect high-quality data during
flight. Dron-o-Graphers use the drone's camera and sensors to capture aerial imagery and video, which
is either transmitted live to a remote monitor or stored for post-processing. This data can be used in
various applications, such as creating visual content for movies and advertisements or even conducting
inspections for industries such as construction and agriculture.

Advanced drones are also equipped with Artificial Intelligence (Al), which aids in real-time object
recognition and decision-making. For instance, Al can help identify obstacles and adjust the drone's
flight path accordingly, ensuring that it avoids collisions with objects or structures.

Finally, after completing the mission, the drone typically follows an automated process to return to the
take-off point using the "Return to Home" feature, which is programmed into most modern drones.
This feature ensures the drone can autonomously navigate back to the starting location without manual
input, minimising the risk of losing the drone. In some cases, the operator may need to manually guide
the drone during landing. Once the drone has safely landed, the captured data is processed using
software tools to enhance its quality and analyse it according to the intended application, whether it
be for mapping, media editing, or inspection reporting.

Fig. 1.2.4: Return to home (RTH) feature of a drone

'
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Type of Drone

Multirotor Drones
(Quadcopters,
Hexacopters,
Octocopters)

Dron-O-Grapher

Description

Drones with multiple rotors (4, 6,
or 8) provide stability and ease of
control.

Usages

Aerial photography &
videography

Telecom tower inspections

Agriculture (crop monitoring,
spraying)

Fixed Wing Drones

Drones resembling traditional
aeroplanes with wings to generate
lift require a runway or launch
mechanism.

Large area surveys

Agriculture (crop spraying)

Environmental monitoring

Disaster management

Single Rotor Drones
(Helicopter Style)

Drones operate similarly to
helicopters, with a single large rotor
and a smaller rotor for stability and
control.

Surveillance and reconnaissance

High altitude mapping

Military applications

Hybrid Drones (VTOL)

Drones combine the features of
fixed-wing and multirotor drones
and are capable of vertical take-off
and landing (VTOL).

Long-range surveying

Search and rescue

Military and defence operations

Environmental monitoring

Racing Drones

Small, high-performance drones
designed for speed and agility
are used primarily in drone racing
competitions.

Competitive drone racing

Testing drone technology and
performance

Recreational flying

Delivery Drones

Drones are designed for
transporting small goods or
packages, usually equipped with
cargo bays for parcels.

E-commerce and parcel delivery

Emergency supply delivery

Medical delivery (e.g., vaccines,
medicines)

Table. 1.2.2: Types of drones
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Fig. 1.2.6: Fixed-wing drone

Fig. 1.2.5: Multirotor Drones
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Fig. 1.2.8: Hybrid drone

Fig. 1.2.7: Single rotor drone

Fig. 1.2.9: Racing drone

Fig. 1.2.10: Delivery drone

— 1.2.3 DGCA Guidelines for Drones

DGCA stands for Directorate General of Civil Aviation, which is a statutory body of the Government of
India that regulates civil aviation in India. The DGCA's main responsibilities include:

Safety: Ensuring air safety, airworthiness standards, and civil air regulations are enforced
Air transport: Regulating air transport services within, to, and from India

Aviation accidents: Investigating aviation accidents and incidents

Licensing: Issuing aviation licenses, such as PPLs, CPLs, and SPLs

Coordination: Coordinating regulatory functions with the International Civil Aviation Organisation
(ICAO)

The DGCA is an attached office of the Ministry of Civil Aviation and is headquartered in New Delhi.

The Directorate General of Civil Aviation (DGCA) has established comprehensive guidelines to regulate
the use of drones in India. These rules ensure drones' safe, legal, and efficient operation while
protecting public safety and privacy. A Dron-o-Grapher must adhere to these guidelines to perform
aerial photography and videography responsibly and professionally.

Below is a summary of the key DGCA regulations and their implications for drone operations:

1. Categorisation of Drones

Drones are classified into five categories based on their weight, and each category has specific
operational requirements:
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CLASSIFICATION OF DRONES
Nano Small Large
<250 gms 2 kgs to <25 Kgs =150 Kgs
A A A
v v
Micro Medium
250 gms to 2 kgs 25 Kgs to <150 Kgs

Fig. 1.2.11: Categories of Drones

Dron-o-Graphers typically operate nano, micro, or small drones for photography and videography.

2. Registration of Drones
All drones in India must be registered on the DGCA's Digital Sky Platform and obtain a Unique
Identification Number (UIN). Registration ensures that drones are traceable and compliant with
legal standards. Drones weighing more than 250 grams require a UIN, while those below this weight
(nano category) may have exemptions for certain operations. A Dron-o-Grapher must ensure their
equipment is registered and updated as per regulations.

3. Compliance with No-Permission No-Takeoff (NPNT)

Drones in the micro and higher categories must comply with the No-Permission No-Takeoff (NPNT)
protocol. Before each flight, the operator must seek permission through the Digital Sky Platform.
Without this approval, the drone will not activate for take-off.

4. Airspace Restrictions and Flight Zones
DGCA regulations categorise Indian airspace into red, yellow, and green zones:

e Red Zone: Strictly prohibited for drone operations.
e Yellow Zone: Requires special permission to fly.
e Green Zone: Permits drone operations up to a height of 400 feet without prior approval.

Dron-o-Graphers must review the airspace classification of their operational area and ensure
compliance with zone-specific rules.

5. Operational Guidelines
Visual Line of Sight (VLOS): Drones must always operate within the operator's visual line of sight.

e Height Restrictions: Maximum permissible flight altitude is 400 feet above ground level unless
specified otherwise.

e Daylight Operations: Drones can only be flown during daylight hours in fair weather conditions.

Distance from Sensitive Areas: Maintain a safe distance from airports, military installations, and
densely populated areas.

— B
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10.

Safety and Equipment Requirements

Drones must be equipped with safety features such as GPS, anti-collision lights, return-to-home

capability, and geo-fencing.

e QOperators must conduct pre-flight inspections to ensure that the drone is in optimal working
condition.

e Carrying hazardous materials or payloads that can harm people or property is strictly prohibited.

Operator Qualifications and Training

Operators of micro and higher-category drones must complete training from a DGCA-authorized
training organisation. This training includes theoretical knowledge of airspace regulations and
practical flying skills.

Privacy and Data Protection

Dron-o-Graphers must respect privacy laws and avoid capturing images or footage of individuals,
private property, or sensitive locations without consent. Unauthorised recording or misuse of
captured data can result in legal penalties.

Reporting Incidents

In case of any accidents or incidents during drone operations, such as loss of control or property
damage, the operator must report the event to the DGCA within 24 hours.

Penalties for Non-Compliance

Failure to adhere to DGCA guidelines can result in severe penalties, including fines, suspension of
drone operation permits, or confiscation of equipment. Compliance ensures safe and uninterrupted
operations while maintaining the operator's credibility.

1.

— 1.2.4 Role and Responsibilities of a Dron-o-Grapher

A Dron-o-Grapher is a highly skilled professional specialising in capturing high-quality aerial footage
and images using drones for creative and commercial projects. Their work spans multiple industries,
such as real estate, agriculture, media, tourism, and infrastructure development. This role demands a
combination of technical expertise in drone operation, proficiency in post-production processes, and
the ability to adapt to diverse project requirements.

Below listed are the key roles and responsibilities of a Dron-o-Grapher:

Conducting Pre-Operations Checks with Precision

Pre-operation checks are a critical step in ensuring safe and efficient drone operations. A Dron-o-

Grapher must:

e Perform Equipment Inspections: Check drones for mechanical wear, loose propellers, or
damaged parts.

e Calibrate Flight Systems: Ensure proper GPS calibration and IMU (Inertial Measurement Unit)
stability for accurate positioning and navigation.

e Update Firmware: Verify that the latest firmware is installed on the drone, camera, and remote
controller to prevent software glitches.

e Assess Site and Weather Conditions: Use tools like UAV Forecast or DGCA's Digital Sky Platform
to analyse the operational area's wind speed, temperature, and airspace restrictions.

These checks ensure safety, compliance, and optimal performance during flights.
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Operating Drones and Camera Accessories Effectively

Operating drones requires a strong command of flight controls and an understanding of camera

systems. Key technical responsibilities include:

e Flight Planning: Create automated flight paths using mission planning software like DJI Pilot or
Pix4Dcapture for consistent and precise footage.

e Manual Control Expertise: Navigate drones skillfully in challenging environments like narrow
urban spaces or uneven terrains.

e Advanced Camera Handling: Configure settings like 1SO, shutter speed, aperture, and white
balance to adapt to lighting conditions. Aerial shots often require smooth gimbal movements
to avoid jerky footage.

e Safety Management: Maintain the drone's Visual Line of Sight (VLOS), adhere to altitude limits,
and use obstacle detection sensors to avoid collisions.

Capturing High-Quality Drone Videos and Photography

A Dron-o-Grapher is responsible for creating visually compelling content. This involves:

e Understanding Resolutions and Frame Rates: Utilise 4K or 1080p resolution for crisp visuals
and select appropriate frame rates (24fps for cinematic shots, 60fps for smooth motion).

e HDR and RAW Photography: Use HDR mode to balance exposure in high-contrast scenes and
capture images in RAW format for better post-production control.

e Aerial Composition: Apply creative techniques such as leading lines, symmetry, and bird's-eye
views to create aesthetically pleasing shots.

Managing Post-Production and Editing Workflows

Post-production enhances the captured media to meet professional standards. Responsibilities

include:

e Editing Software Proficiency: Use Adobe Premiere Pro, DaVinci Resolve, or Final Cut Pro for
video editing. Photoshop or Lightroom is essential for photo retouching.

e Media Optimisation: Convert high-resolution footage into formats suitable for specific
platforms without compromising quality. Use tools like HandBrake for efficient compression.

e Colour Grading: Adjust colour tones, contrast, and saturation to create visually consistent
output.

e File Management: Organise media into labelled folders and use metadata tagging for easy
retrieval.

Ensuring Storage and Backup Solutions

Drone media files are typically large, necessitating robust storage systems. A Dron-o-Grapher must:

e Use High-Capacity Drives: Employ SSDs or external hard drives with sufficient capacity (e.g.,
2TB or more) for real-time editing and long-term storage.

e Cloud Integration: Backup critical files to cloud platforms like Google Drive, OneDrive, or AWS
for data redundancy and secure access.

e Data Integrity Checks: Regularly verify backups to prevent corruption or loss.

Interpreting and Resolving Drone-Related Issues

Technical expertise in diagnosing drone issues is vital. Common challenges include:

e (Calibration Errors: Resolve compass or gimbal alignment issues by recalibrating using the
drone's companion app.

e Signal Loss: Diagnose connectivity problems between the drone and remote controller using
frequency adjustments or firmware updates.
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e Battery Performance: Monitor battery health through cycle counts and replace ageing batteries
to prevent mid-flight failures.

7. Performing Preventive Maintenance and Troubleshooting
Regular maintenance is essential to ensure the reliability of drones and accessories. Key tasks
include:
e Propeller Inspection: Check for cracks or damage and replace them as needed.
e Motor Cleaning: Remove dust and debris to prevent overheating or motor wear.
e Firmware Updates: Ensure compatibility with the latest regulations and features.

e Diagnostics Tools: Use manufacturer-provided diagnostic tools like DJI Assistant 2 for
comprehensive system checks.

8. Adapting Drone Photography to Diverse Sectors
A Dron-o-Grapher applies their skills across various industries:

e Real Estate: Highlighting property features through cinematic flyovers and 3D mapping.
e Agriculture: Using multispectral cameras to assess crop health and monitor irrigation.

e Media and Journalism: Capturing dramatic aerial shots for documentaries, advertisements,
and live events.

e Tourism and Hospitality: Showcasing scenic destinations and resorts through captivating
visuals.

e Infrastructure Development: Creating progress reports for construction projects using
orthomosaic mapping

The role of a Dron-o-Grapher combines technical expertise, creativity, and adaptability to deliver high-
quality aerial visuals. This comprehensive skill set makes them indispensable in the growing drone
industry, particularly in India's visually dynamic and creative sectors.

~1.2.4 Employment Opportunities for a Dron-o-Grapher
in India

The demand for Dron-o-Graphers in India is rapidly increasing as various industries embrace drone
technology for creative, commercial, and operational purposes. This table highlights the diverse
employment opportunities available for Dron-o-Graphers across sectors, outlining their roles and
potential benefits.

Sector Role and Responsibilities Key Opportunities
Media and Capture cinematic aerial shots for Work with production houses,
. movies, advertisements, and live media companies, and event
Entertainment .
events. organisers.

Create aerial visuals showcasing

. . Collaborate with real estate
properties, including luxury homes,

Real Estate . agencies, builders, and
commercial spaces, and large
property developers.
developments.
. Capture stunning visuals of resorts . .
Tourism and P . . ‘g o Partner with travel agencies,
- tourist destinations, and events like
Hospitality hotels, and event planners.

weddings.
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Sector

Role and Responsibilities

Monitor crop health, irrigation

Key Opportunities

Work with agritech start-

Development

conduct site inspections, and create 3D
models for urban planning.

Agriculture patterns, and pest infestations using ups, farm cooperatives, and
drone imagery and mapping. research institutions.
Document construction progress, Collaborate with infrastructure
Infrastructure

companies, architects, and
government agencies.

Surveying and
Mapping

Use drones for topographic surveys,
land mapping, and environmental
monitoring.

Engage with survey firms,
environmental organisations,
and mining companies.

Telecommunication

Inspect cell towers, monitor
infrastructure, and capture visuals for
network planning.

Work with telecom
providers and infrastructure
maintenance companies.

Energy Sector

Perform inspections of solar panels,
wind turbines, and oil pipelines.

Collaborate with renewable
energy companies and oil &
gas firms.

Public Safety and
Security

Support surveillance, disaster
management, and rescue operations
using drones.

Work with government
agencies, law enforcement,
and private security firms.

E-Commerce and
Logistics

Facilitate drone delivery services for
packages, medicines, and essential
goods.

Collaborate with logistics
companies, e-commerce
platforms, and start-ups.

Education and
Training

Train aspiring Dron-o-Graphers
and conduct workshops on drone
operations.

Join drone training institutes or
work as freelance trainers.

Table. 1.2.3: Employment Opportunities for Dron-o-Graphers in India

_1.2.5 Operations and Activities at the Site under a

Dron-o-Grapher

Daily

A Dron-o-Grapher performs a range of daily, weekly, and monthly activities to ensure smooth drone
operations, high-quality deliverables, and adherence to safety and compliance standards. The following
table categorises these activities based on their frequency and purpose:

Frequency Operations/Activities

Pre-Flight Checks: Inspect drones, batteries, and accessories for
functionality and damage.

Site Assessment: Evaluate the site for potential hazards, such as obstacles
or restricted zones.

Weather Analysis: Use tools to check real-time weather conditions, such as
wind speed and visibility.

Drone Operations: Execute drone flights for photography, videography, or
data collection as per project requirements.
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Frequency Operations/Activities

Real-Time Monitoring: Track drone telemetry, camera angles, and footage
during operations to ensure precision.

Post-Flight Data Review: Check captured footage and images for quality
and completeness.

Basic Maintenance: Clean drones, check propellers, and charge batteries
after every flight.

Media Editing: Process and edit images and videos using Adobe Premiere
Pro or Lightroom software.

Equipment Testing: Perform detailed inspections of drones, cameras, and
gimbals to identify potential wear or faults.

File Management: Organise and back up data from the week's operations
onto external drives or cloud storage.

Weekly
Client Coordination: Review and discuss weekly progress with clients or
project managers to align on deliverables.
Flight Logs Update: Record flight details such as duration, locations, and
objectives in a logbook or digital system.
Compliance Check: Verify permits, permissions, and airspace restrictions to
prepare for upcoming projects.
Preventive Maintenance: Conduct a thorough check-up of drone motors,
sensors, and firmware. Replace worn-out parts and recalibrate components
as needed.
Performance Analysis: Evaluate the quality of deliverables and project
outcomes against objectives.
Training and Skill Development: Attend workshops or explore new drone
features and techniques to stay updated.

Monthly Inventory Management: Review and restock essential supplies like

batteries, memory cards, and cleaning kits.

Report Preparation: Create comprehensive monthly reports summarising
tasks completed, challenges faced, and upcoming objectives.

Client Feedback Review: Collect and analyse feedback from clients to
improve processes and address concerns.

Software Updates: Update editing software, drone firmware, and other
tools to ensure compatibility and optimal performance.

Table. 1.2.4: Activities of a Dron-o-Grapher
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—Summary

e India’s telecom industry is a significant global player with over 1.1 billion mobile connections and
850 million internet users, contributing 6.5% to the GDP and benefiting from government initiatives
like Digital India and the 5G rollout.

e The telecom sector includes key sub-sectors such as mobile services, satellite communications,
broadband, tower infrastructure, equipment manufacturing, and emerging technologies like 5G
and loT.

e The Telecom Sector Skill Council (TSSC) focuses on skill development, training, certification, and
promoting technological adoption like drones and Al, enhancing employability and innovation in
the industry.

e Government initiatives, such as Digital India, National Optical Fiber Network, and spectrum
auctions, drive connectivity, innovation, and ease of doing business in the telecom sector.

¢ Organisational policies for Dron-o-Graphers emphasize workplace ethics, effective site management,
high-quality deliverables, personnel collaboration, and maintaining positive public relations to
ensure professionalism and compliance.

e A typical process workflow for Dron-o-Graphers involves initiation and planning, site assessment,
data collection, post-production, delivery, documentation, and continuous improvement to achieve
project objectives efficiently.

e Adrone is an unmanned aerial vehicle (UAV) controlled remotely or autonomously, equipped with
components like GPS modules, cameras, and sensors, making it versatile for diverse applications.

e Drone technology integrates advanced systems, including flight controllers, GPS, sensors, and Al,
enabling drones to perform tasks such as aerial surveying, mapping, and autonomous operations.

e Dronesare categorised into types like multirotor, fixed-wing, single-rotor, hybrid, racing, and delivery
drones, each suited for specific applications like videography, surveying, or package delivery.

e DGCA guidelines mandate drone registration, airspace compliance, operator qualifications, and
adherence to safety protocols, ensuring legal and responsible drone operations in India.

¢ Employment opportunities for Dron-o-Graphers span industries like media, agriculture, real estate,
energy, and public safety, offering roles in aerial photography, surveying, inspections, and logistics.

'



Participant Handbook

)

— Exercise

Multiple-choice Question:

1. Which government initiative aims to provide broadband connectivity to villages in India?
a. BharatNet b. Make in India

c. National Optical Fiber Network (NOFN) d. Startup India

2. Which material is commonly used to construct drone frames for durability and lightweight
characteristics?

a. Steel b. Copper

c. Carbon fiber d. Titanium

3. Which type of drone combines features of fixed-wing and multirotor drones?
a. Multirotor drones b. Fixed-wing drones

c. Hybrid drones (VTOL) d. Single-rotor drones

4. What is the maximum permissible flight altitude for drones in the green zone as per DGCA

guidelines?
a. 100 feet b. 200 feet
c. 400 feet d. 600 feet

5. What is the purpose of the "Return to Home" (RTH) feature in drones?
a. Captures high-quality aerial footage

b. Stabilises the drone during flight
c. Navigates the drone back to the starting point

d. Enhances the drone's lift during take-off

Descriptive Questions:

1. Explainthesignificance ofthetelecomindustryinindia'seconomicgrowthanddigital transformation.

2. What are the main government initiatives driving innovation and connectivity in India's telecom
sector?

3. Discuss the various types of drones and their specific applications in industries.
Explain the key components of drone technology and their functions in ensuring efficient operation.

5. Summarise the DGCA guidelines for drone operations, including registration, airspace restrictions,
and safety requirements.

o
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Scan the QR codes or click on the link to watch the related videos
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https://youtu.be/ODBLxRtWVUA https://youtu.be/zUx9G6VPUhU

Indian Telecom industry evolution and its subsectors DGCA Guidelines for Drones
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1. Describe the process of pre-operation checks conducted before a drone flight.
2. lllustrate the process of conducting drone flight operations.
3. Demonstrate the process of capturing drone video and aerial photography.
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UNIT 2.1: Pre-Flight Checks and Preparations

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Show how to power on and off a drone and remote controller, following proper procedures.

2. Perform a pre-flight inspection of a drone, including checking the battery, propellers, and flight
controls.

3. Demonstrate the procedure to calibrate the GPS and compass of a drone to ensure accurate
positioning and navigation.

4. Show how to inspect and adjust the camera and gimbal of a drone for proper alignment and
functionality.

5. Show how to operate a remote controller and verify the responsiveness of control sticks, buttons,
and switches.

6. Demonstrate the process of inserting a memory card or other storage devices in the drone and
manage the drone's storage.

7. Update the firmware and companion software of a drone and connected devices.
Analyse weather conditions and restrictions to determine the feasibility of drone flight.

—2.1.1 Powering On and Off a Drone and Remote Controller —

Here is a step-by-step guide on how to power on and off a drone and remote controller properly:

Powering On the Remote Controller

Step 1: Check the battery before turning on the remote controller. Ensure that its battery is adequately
charged. If needed, charge the controller using the provided charging cable.

Step 2: Locate the power button which is typically located on the front or side of the remote controller,
depending on the model. Look for a clearly marked power icon.

Step 3: Press and hold the power button for 2-3 seconds until the remote controller powers on. Notice
the LED lights illuminate or hear a start-up sound indicating that it is on and ready for use.

Step 4: Wait for it to establish a connection with the drone. The LED lights on the controller should
indicate that the connection is established and the controller is ready to communicate with the drone.

Powering On the Drone

Step 1: Ensure that the drone's battery is fully charged and properly inserted into the drone's battery
compartment. A low battery could result in a short flight time or operational issues.

Step 2: Place the drone on a flat and level surface before powering it on to ensure proper calibration
and stability. This also minimises the risk of the drone tipping over.

Step 3: Locate the power button, which is usually located on the body of the drone, often near the
battery or underneath it. Look for a power icon or button that is marked clearly.

—_______a__________
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Step 4: Press and hold the drone's power button for 2-3 seconds. The drone's lights should blink or
illuminate, indicating that the drone is now powered on and initialising its systems. Once the lights are
steady or the system is ready, the drone is powered on and ready for flight.

Step 5: Allow the drone to complete its initial system check, including GPS signal acquisition and
compass calibration. During this time, make sure the drone is in an open area with good satellite
visibility to avoid interference.

Powering Off the Drone and Remote Controller

Step 1: Bring the drone to a safe landing. Do not attempt to power off the drone while it is in the air, as
this could lead to a crash or loss of control.

Step 2: Press and hold the power button once the drone has landed safely for 3-5 seconds. A sound will
be audible, or the lights will blink to confirm that the drone is powering down.

Step 3: Ensure that the drone's lights have turned off and the system has completely powered down
before moving or storing the drone.

Step 4: Press and hold the power button on the remote controller for 2-3 seconds until the lights go out
and the device powers off.

Step 5: Ensure the LED lights are turned off completely, and the remote controller no longer transmits
signals.

*Note: Always turn off the drone before powering off the remote controller. This helps prevent the
controller from unexpectedly losing its connection to the drone during shutdown.

Power button

- 8]
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Fig. 2.1.1: Power buttons on drone and remote controller

Storing the Drone and Remote Controller

After powering off both the drone and the remote controller, it is important to store them safely.
Store the drone in a protective case to avoid damage to the propellers or other components. Keep the
remote controller in a secure, dry place to prevent accidental damage.
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—2.1.2 Performing Pre-Flight Inspection of a Drone

Before a drone flight, a Dron-o-Grapher needs to perform a thorough pre-flight inspection to ensure
the drone is in optimal condition for capturing high-quality footage. The pre-flight inspection helps
identify potential issues that could affect the drone's performance, ensuring safety and the quality of
the captured images and videos.

Here is a step-by-step guide to performing a pre-flight inspection of a drone:

1. Checking the Battery

The first step is to inspect the drone's battery. Ensure that the battery is fully charged and securely
inserted into the drone. Check for visible damage, such as dents or bulges, as damaged batteries
can be a safety hazard. Always carry extra charged batteries, especially for extended flights or
multiple sessions.

Fig. 2.1.2: Checking drone battery

2. Inspecting the Propellers

Before taking off, carefully inspect the drone's propellers. Ensure that all propellers are tightly
secured to the drone and that there are no cracks, chips, or signs of wear. Damaged propellers
should be replaced before flight, as they can compromise the drone's stability and performance
during flight.

e

Fig. 2.1.3: Checking propellers of a drone

3. Flight Control and Sensors Check

Ensure that the flight control system and sensors are functioning properly. Check that the
gyroscope, accelerometer, and other onboard sensors are working correctly. Calibration may be
required, especially after long periods of storage or if the drone has been subjected to different
environmental conditions. Also, verify that the drone is responding well to control inputs.

'
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4.

Inspecting the Camera and Gimbal

As a Dron-o-Grapher, the camera and gimbal are critical components. Inspect the camera for any
obstructions, scratches, or dust on the lens that may affect image quality. Ensure the gimbal is
stable and functioning properly for smooth footage. Any misalignment or malfunction in the gimbal
can lead to shaky footage, which will impact the quality of the images and videos captured.

Fig. 2.1.4: Cracked drone gimbal

Examining the Remote Controller

Check the remote controller for proper functioning. Test all buttons, switches, and control sticks
to ensure they respond correctly. Verify that the controller's batteries are sufficiently charged and
that the connection between the drone and controller is stable. A reliable connection is crucial for
smooth flight control.

Calibrating the GPS and Compass

Before take-off, calibrate the drone's GPS and compass to ensure accurate navigation and positioning
during flight. A miscalibrated GPS can result in erratic flight behaviour, which may lead to losing
control of the drone. Ensure the drone is in an open area free from interference when performing
these calibrations.

Weather Check

It is essential to check the weather conditions before flying the drone. Wind speed, rain, and other
weather factors can greatly impact drone performance. Ensure that the weather is suitable for
flying, and avoid flying in strong winds or heavy rain, as these can damage the drone and pose
safety risks.

Final Check and System Test

Once all components have been checked, a system test will be performed by powering the drone
and remote controller. Ensure that all systems are functioning as expected, including the battery
level, camera, GPS, and sensors. Verify that the drone can take off smoothly and maintain stable
flight.
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—2.1.3 Calibrating the GPS and Compass of a Drone

Ensuring the drone's GPS and compass are calibrated properly is crucial for maintaining accurate
navigation and positioning during flight. Miscalibrated sensors can lead to erratic flight patterns,
difficulty in following the intended flight path, or even the loss of the drone.

Here is a step-by-step guide to calibrating the GPS and compass of a drone to ensure reliable and safe
operation.

1. Powering On the Drone and Remote Controller

Before starting the calibration process, ensure that both the drone and remote controller are fully
powered on. The remote controller should be connected to the drone, and both devices should be
ready for calibration. Confirm that the drone's battery is charged enough for the flight, as calibration
will consume some battery power.

2. Selecting a Safe and Open Area

Calibration should always be done in an open area, away from tall buildings, power lines, and large
metal structures, as these can interfere with the GPS signal and compass readings. A large, open
space such as a field or empty parking lot is ideal. The absence of electromagnetic interference
ensures the calibration is accurate.

3. Accessing the Calibration Settings

Once the drone and controller are powered on, navigate to the calibration settings within the
drone's control app (such as DJI GO or the app used for your specific drone model). The app typically
has a dedicated section for sensor calibration, which includes both the GPS and compass. Follow
the on-screen instructions to begin the calibration process.

4. Calibrating the Compass
Step 1: Place the drone on a flat surface. This allows the compass to get accurate readings.

Step 2: Follow the calibration instructions as per the drone app. The app will ask to rotate the drone
in specific directions.

Step 3: Hold the drone by its body and rotate it horizontally in a 360-degree motion until the app
indicates that the compass is calibrated. The rotation should be smooth and steady.

Step 4: Once the compass calibration is complete, the app will display a status indicator, such as
“Calibration Successful” or “Compass Normal.” If errors persist, repeat the process or relocate to a
less magnetically influenced area.

Horizontal Calibration Vertical Calibration

Fig. 2.1.5: Drone compass calibration

5. Calibrating the GPS

Step 1: Wait for the GPS Signal. The GPS calibration typically occurs automatically once the drone
establishes a strong satellite signal. Ensure you are in an open area with clear skies to receive a
stable GPS connection.

'
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Step 2: Check GPS Status by opening the app to check the GPS signal strength and satellite
connection. Most drones require a minimum number of satellites (usually 6 or more) to ensure
accurate navigation.

Step 3: Monitor GPS Data. The app will display the number of satellites the drone is connected to.
Once you see sufficient satellites, the GPS is considered calibrated and ready for flight.

6. Performing a Final Check

After completing the calibration, do a final check to ensure the GPS and compass function correctly.
Most drone apps display the status of these sensors in real-time. Any warning or error may indicate
that further calibration or repositioning of the drone is needed.

7. Testing the Calibration

Before taking off for a full flight, test the drone's response to controls to ensure that the GPS and
compass calibration are working properly. Perform a short hover test to check for stability. If the
drone drifts or behaves erratically, recalibrate the sensors.

8. Repeat Calibration If Necessary

If the drone continues to behave unusually during the test or the GPS signal drops repeatedly during
flight, perform the calibration steps again, making sure the drone is in a suitable environment free
from magnetic interference. Regular calibration ensures consistent, safe flight operations.

Proper calibration of the GPS and compass ensures that the drone can fly accurately, follow its flight
path, and avoid losing its position, especially in remote or unfamiliar areas. For a Dron-o-Grapher,
calibration is not just about safety—it's also about ensuring that the captured footage remains high-
quality and free from disruptions caused by technical malfunctions.

2.1.4 Inspecting and Adjusting the Camera and Gimbal
of a Drone

What is a gimbal?

A gimbal is a device that allows an object to rotate freely around one or more axes. It's commonly used
to stabilize cameras.

Gimbals work by using a combination of mechanical and electronic components. Motors and sensors
are used to detect movement and make adjustments to the gimbal's position, ensuring that the object
remains stable.

Types of Gimbals in Drones

Gimbals are categorized based on their axis of stabilization and mounting mechanisms. The most
commonly used types are:
1. Two-Axis Gimbal

e Stabilization Axes: Pitch (up and down) and Roll (side-to-side).

e Usage: Provides basic stabilization, suitable for applications where the yaw (rotational) axis is
controlled manually or by the drone.

e Advantages: Lightweight, energy-efficient, and cost-effective.
e Limitations: Limited stabilization; not ideal for complex flight movements or high winds.

'



Dron-O-Grapher g

Fig. 2.1.6: 2-Axis drone gimbal

2. Three-Axis Gimbal
e Stabilization Axes: Pitch, Roll, and Yaw (rotation).
e Usage: Offers comprehensive stabilization, ideal for professional photography and videography.

e Advantages: Smooth footage in all flight conditions, compensating for movements in all
directions.

e Limitations: Heavier and consumes more power compared to two-axis gimbals.

Fig. 2.1.7: 3-Axis drone gimbal

Working Principle of a Gimbal in Drones

Gimbals work on the principle of counteracting unwanted movements by using precision motors and
sensors. These components operate in tandem to stabilize the camera in real-time.
1. Sensors and Inertial Measurement Units (IMU):
The gimbal uses IMU sensors, including accelerometers and gyroscopes, to detect the drone’s
movements along the pitch, roll, and yaw axes.

These sensors measure angular velocity and acceleration, continuously tracking the drone’s
orientation and motion.
2. Brushless Motors:

Based on the data from the sensors, brushless motors in the gimbal adjust the camera’s position by
applying counter-movements.
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to maintain stability.

3. Real-Time Processing:

seamless stabilization.

footage during rapid maneuvers.

Functioning of a Drone Gimbal

conditions or dynamic flight paths.

the storytelling aspect of aerial videography and make the visuals more engaging.

Yaw Motor

-___________1‘ -
e~

- -
- /le Motor

Pitch Motor

Fig. 2.1.8: Motors in a drone gimbal

Choosing the Right Gimbal

For a Dron-o-Grapher, selecting the appropriate gimbal depends on project requirements:

For instance, if the drone tilts to the right due to wind, the gimbal motor tilts the camera to the left

A dedicated gimbal controller processes sensor data and motor commands in real-time, ensuring

Advanced gimbals employ high-speed processors for instantaneous adjustments, enabling smooth

The primary functionality of a gimbal revolves around stabilizing the camera and enabling precise
control for capturing smooth, professional-quality visuals. During flight, the gimbal isolates the camera
from vibrations and sudden jerky movements caused by the drone’s propellers or external factors
such as wind turbulence. By maintaining the camera’s alignment with the horizon, the gimbal ensures
that the footage remains steady, free of unwanted shakes, and visually appealing. This stabilization
is particularly critical for Dron-o-Graphers seeking high-quality output in challenging environmental

A gimbal also facilitates precise control of the camera’s movement. Operators can adjust the camera
angles remotely using the drone’s controller or a connected mobile application. These adjustments
allow for tilting (pitch), panning (yaw), or rotating (roll) the camera, enabling the creation of dynamic
and cinematic shots. Smooth and controlled camera movements, achieved through the gimbal, enhance

Advanced gimbals offer additional features that further improve functionality. For instance, many
modern gimbals come equipped with ActiveTrack or Follow modes, which use software to automatically
track and maintain focus on a moving subject. This feature allows the drone to capture fluid and focused
visuals without manual intervention. Some high-end gimbals also support 360-degree rotation, enabling
unrestricted shooting angles and creative freedom for capturing panoramic or complex sequences.
These features make gimbals indispensable for professional aerial photography and videography.

'
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e Basic Photography: A two-axis gimbal is sufficient for capturing stills or simple videos in calm
conditions.

e Professional Videography: A three-axis gimbal is ideal for cinematic footage, complex flight paths,
or windy environments.

Inspect and Adjust the Camera and Gimbal of the Drone

The camera and gimbal setup is crucial in ensuring high-quality aerial footage and photography. Proper
inspection and adjustment of these parts ensure the alignment and functionality of the equipment,
resulting in stable, clear, and sharp images or videos.

Here's a step-by-step guide on inspecting and adjusting a drone's camera and gimbal for proper
operation.

1. Initial Inspection of the Camera and Gimbal
Step 1: Visual Check for Damage

Before any adjustments, visually inspect the camera and gimbal for any visible damage. Check for
cracks, loose components, or dirt on the camera lens. Ensure that the gimbal is not obstructed by
debris or other objects.

Step 2: Check the Lens for Cleanliness

The camera lens should be free from dust, fingerprints, or smudges that could affect the image
quality. Use a soft, clean microfiber cloth to gently wipe the lens. If needed, use lens cleaning
solution sparingly.

Step 3: Verify Gimbal Stability

Manually check the gimbal by gently touching and moving it to ensure it is stable and not loose.
The gimbal should be firmly attached to the drone and move freely without any unusual resistance.

Gimbal Yaw Axis

= .—'_-1 .

IR =

— Gimbal

e
: = Gimbal Roll Axis
o

Gimbal Pitch Axis

Fig. 2.1.9: Camera and gimbal setup of a drone

2. Calibrating the Gimbal
Step 1: Power on the Drone and Remote Controller

Turn on the drone and the remote controller, ensuring they are connected and fully charged. The
gimbal may automatically perform an initial calibration when powered on.

Step 2: Perform Gimbal Calibration

Use the drone's companion app or the remote controller's settings to initiate gimbal calibration.
Most drones have an automatic calibration feature. Follow the instructions on the app or controller.
If needed, manually adjust the gimbal using the settings to achieve proper levelling.

'
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Step 3: Ensure Proper Gimbal Alignment

Check if the gimbal is aligned properly with the drone's body. It should be level, with no tilt or sway.

Adjust the settings to fix any misalignment, as even slight tilts can affect the stability of the footage.
3. Adjusting the Camera Angle

Step 1: Test the Camera's Field of View

Use the remote controller or the drone's mobile app to adjust the camera angle to your desired

position. Most drones allow you to control the camera tilt remotely, so adjust the angle to suit your
current flight and filming requirements.

Step 2: Ensure the Camera Is Positioned Correctly

Make sure the camera is centred and facing the desired direction. The camera may capture
unwanted footage or images if the camera is slightly off. Adjust the tilt and pan settings to align the
camera for the best shot.

Step 3: Use the Gimbal Controls

While flying the drone, use the gimbal controls on the remote to adjust the camera angle in real-

time. This will help in capturing smooth and professional-grade footage without jerky movements.
4. Testing the Functionality of the Camera and Gimbal

Step 1: Perform a Test Flight

After adjustments, take the drone for a short test flight in an open area. Test the camera's ability

to capture footage at different angles and altitudes. Monitor the gimbal's response to movement,
ensuring it stabilises the camera effectively.

Step 2: Observe the Footage Quality

After flying the drone, check the captured footage to verify the stability and clarity of the images.
Recheck the gimbal's calibration and the camera's alignment if the footage shows any instability or
vibration. Adjust as necessary.

Step 3: Ensure Proper Storage of the Camera and Gimbal

After use, ensure that both the camera and gimbal are properly stored and protected from dirt,
moisture, and physical damage. Always detach the camera and gimbal after use (if possible) and
place them in a protective carrying case.

5. Regular Maintenance
Step 1: Clean the Camera and Gimbal Regularly

Make it a habit to regularly clean the camera lens and gimbal components. This prevents dust and
dirt from affecting the quality of your footage or causing long-term damage.

Step 2: Keep Firmware Updated

Ensure the camera and gimbal firmware are regularly updated through the drone's companion app
or software. New updates often improve performance, add features, and fix bugs related to camera
and gimbal operations.
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~2.1.5 Checking Responsiveness of Control Sticks, Buttons,
and Switches of Remote Controller

A well-functioning remote controller ensures seamless communication between the operator and the
drone, allowing precise manoeuvres and high-quality results. The following step-by-step procedure
outlines how to operate a remote controller and check the responsiveness of its control sticks, buttons,
and switches.

1. Preparing the Remote Controller
Step 1: Charge the Remote Controller

Ensure the remote controller is fully charged before use. Connect it to the appropriate power
source using the recommended cable and adapter. Check the battery level indicator to confirm the
battery charge is sufficient.

Step 2: Inspect the Controller for Damage

Examine the remote controller for any visible damage, such as cracks or loose components. Ensure
all buttons, sticks, and switches are intact and free of dirt or debris that may hinder operation.

Step 3: Power on the Controller

Turn on the remote controller by pressing and holding the power button. Verify that the controller's
lights or display screen (if available) indicate a successful start-up.

2. Connecting the Remote Controller to the Drone
Step 1: Pair the Controller with the Drone

Follow the manufacturer's instructions to connect the remote controller to the drone. This often
involves pressing a pairing button on both the drone and the controller.

Step 2: Verify Connection Status

Checktheindicatorlights or app notifications to confirm that the drone and controller are successfully
connected. A stable connection ensures uninterrupted communication during operation.

C rrrrarry
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Fig. 2.1.10: Connecting remote to drone

3. Checking the Responsiveness of Control Sticks
Step 1: Move the Control Sticks

Gently move each control stick (throttle, yaw, pitch, and roll) in all directions. Observe the drone's
response on the app or display screen, ensuring it mirrors your inputs accurately.

Step 2: Monitor Sensitivity

Pay attention to how quickly the drone responds to stick movements. The response should be
smooth and proportional to the input. Any delay or irregularity may indicate a need for recalibration.

'
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4. Testing Buttons and Switches

Step 1: Operate Functional Buttons

Press all functional buttons on the remote controller, such as the "Return to Home," "Power,"
and "Camera Shutter" buttons. Confirm that each action is executed as expected (e.g., the drone
initiates Return to Home or takes a photo).

Step 2: Test Mode Switches

Toggle switches that control flight modes (e.g., GPS mode, sport mode) to verify proper functionality.
Observe the drone's behaviour or the app interface for confirmation of mode changes.

Ensuring Compatibility with the App
Step 1: Launch the Companion App

Open the drone's companion app on your smartphone or tablet. Ensure it is connected to the
remote controller and the drone.

Step 2: Verify On-Screen Controls

Use the app to check the remote controller's functions, such as live camera feed, map overlay, and
telemetry data. Ensure all inputs from the controller are reflected on the app.

Final Adjustments and Safety Checks
Step 1: Calibrate the Controller (if Necessary)

If any control stick, button, or switch is unresponsive or behaves erratically, recalibrate the remote
controller as per the manufacturer's instructions.

Step 2: Test in a Safe Environment

Before conducting an actual flight, perform a ground test in an open area. The control sticks,
buttons, and switches are used to verify real-time responsiveness and drone behaviour.

~_2.1.6 Storing Data and Inserting a Memory Card
in a Drone

Most drones store data on removable storage devices such as memory cards, while some advanced
models may also include internal storage or the ability to upload data directly to cloud servers. Proper
handling of these storage devices ensures that the captured content remains safe and accessible for
post-processing and editing.

How do Drones Store Data?

Memory Cards: Most drones use microSD cards to store images and videos.
These cards are compact, durable, and capable of holding large amounts
of data. The maximum supported capacity and card speed (e.g., Class 10,
UHS-1) vary depending on the drone model.

Internal Storage: Some high-end drones come with built-in internal
storage. This is used when a memory card is unavailable or as an additional
backup. Users must transfer data from internal storage to a computer or
external device via a USB cable or wireless connection.

Fig. 2.1.11: Micro SD card

Cloud Storage: Certain drones offer cloud integration, automatically uploading data during or after
flights if connected to the internet. Cloud storage is helpful for secure backups and remote access
to data.
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e External Devices: Some drones allow direct storage onto external devices like SSDs or connected
USB drives, depending on the drone's connectivity features.

Inserting a Memory Card in a Drone
Step 1: Check the Compatibility of the Memory Card

e \Verify the type, capacity, and speed of the drone's recommended memory card.

e For example, drones often support microSD cards with capacities up to 128 GB or higher, with UHS-I
or UHS-1l speed ratings for recording 4K or high-resolution footage.

Step 2: Power off the Drone

e Always turn off the drone before inserting or removing a memory card. This prevents data corruption
and protects the card slot from damage.

Step 3: Locate the Memory Card Slot

e |dentify the location of the memory card slot on the drone, typically found near the camera
assembly or battery compartment.

e Refer to the user manual for exact details specific to the drone model.

Fig. 2.1.11: Memory card slot

Step 4: Insert the Memory Card

e Hold the memory card with the label side facing up (or as indicated in the manual).
e Gently insert the card into the slot, ensuring it aligns properly without forcing it.
e Push the card in until it clicks into place.

Fig: Inserting a memory card in the card slot

Step 5: Power on the Drone

e Turn on the drone and verify that the memory card is recognised. This can be done through the
drone's companion app or display screen.

Step 6: Format the Memory Card

e For new or reused memory cards, format the card using the drone's settings menu.

e Formatting prepares the card for use and ensures compatibility, but it erases all existing data, so
back up important files before formatting.
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Step 7: Check Storage Availability

e Use the app or drone interface to confirm the available storage space on the card.

Inserting and managing memory cards in a drone is a simple yet essential task that requires careful
attention to detail. With the right steps, professionals can maximise the efficiency of their equipment,
capturing and safeguarding high-quality aerial content for creative projects.

—2.1.7 Updating Drone Firmware and Companion Software ——
What is Firmware?

Firmware is a type of software embedded in the hardware components of a drone. It acts as the control
program that manages the drone's operations, including navigation, stabilisation, communication,
and camera functionality. Unlike traditional software, the firmware works directly with the drone's
hardware, enabling seamless interaction between the physical and digital components.

Why Update Drone Firmware?

Updating drone firmware is vital to ensure optimal performance and safety during operations. Firmware
updates enhance flight stability, improve battery efficiency, and fix vulnerabilities or bugs that may
compromise safety. Additionally, updates often introduce advanced features, such as better camera
settings and new flight modes, enabling users to maximise their drone's capabilities.

Keeping firmware updated ensures compatibility with companion software, remote controllers,
and mobile apps, preventing operational issues. Updates may also address changes in regulatory
compliance, ensuring the drone adheres to local aviation guidelines. Regular updates allow Dron-o-
Graphers to operate their drones efficiently and reliably.
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Fig. 2.1.12: Firmware/software update dashboard
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Updating Firmware and Companion Software of Drone
Step 1: Check for Updates

e Open the drone's companion app (e.g., DJI Fly, Parrot FreeFlight, or Autel Explorer).

e Connect the drone and remote controller to the app.

e Navigate to the settings menu and look for a "Firmware Update" or similar option.

e Check for available updates for the drone, remote controller, and any connected accessories.

Step 2: Prepare for the Update

e Fully charge the drone's battery, the remote controller, and the device running the companion app
to avoid interruptions during the update process.

e Ensure a stable internet connection to download the updated package.

e If required, free up storage space on the drone or device to accommodate the update.

Step 3: Download and Install Updates

e Tap the "Update" button in the app to download the latest firmware package.

e Follow the on-screen instructions to install the firmware on the drone.

e The update process may take several minutes; avoid turning off the drone or app during this time.
Step 4: Update the Companion Software

e Visit the app store on your smartphone or tablet.

e Search for the drone's companion app and check for updates.

¢ Install the latest version to ensure compatibility with the updated firmware.
Step 5: Reconnect and Verify

e After the update is complete, restart the drone, remote controller, and companion app.
e Confirm that the update was successful by checking the firmware version in the app's settings.
e Test the drone by conducting a short flight to ensure all systems are functioning correctly.

_2.1.8 Analysing Weather Conditions and Restrictions for
Safe Drone Flight

Before undertaking a drone flight, assessing weather conditions and adhering to regulatory restrictions
is essential to ensure safe and successful operations. A Dron-o-Grapher must evaluate several factors,
including wind, precipitation, visibility, temperature, and airspace restrictions, while also accounting
for local aviation guidelines and safety norms.

Step-by-Step Process:

1. Check Weather Reports: Begin by reviewing accurate weather forecasts from trusted sources
or specialised aviation apps. Focus on key parameters such as wind speed, temperature, and
precipitation. Avoid flying in conditions where wind speeds exceed the drone's operational limits,
as high winds can destabilise the drone.

2. Assess Visibility: Verify that visibility meets the minimum requirement specified for safe drone
operations. Fog, heavy rain, or dust storms can significantly reduce visibility, making it challenging
to control the drone and capture high-quality footage.

3. Monitor Precipitation Levels: Avoid flying during rain or snow, as water can damage the drone's
electronic components and compromise its functionality. Ensure that the forecast indicates clear
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skies or minimal precipitation during the planned flight window.

4. Temperature Check: Ensure the temperature is within the drone's operating range. Extreme heat
can lead to overheating, while cold weather can reduce battery performance. Always consider
temperature conditions, especially during outdoor projects in varying climates.

5. Review Wind and Gust Conditions: Assess wind speed and gust conditions at the drone's planned
altitude. Strong gusts can destabilise the drone, especially during take-off and landing. Pay attention
to altitude-specific forecasts, as wind conditions can vary with height.

6. Plan for Emergencies: Consider alternate landing zones and emergency procedures in case weather
conditions worsen unexpectedly. Always have a contingency plan to avoid mishaps during the flight.




Dron-O-Grapher

UNIT 2.2: Drone Operation and Footage Capture

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Show how to fly a drone in a controlled manner, maintaining stability, altitude, and situational
awareness.

2. Use the camera controls on a drone's remote controller or mobile app to capture photos and record
video.

3. Assess lighting conditions at a location to optimise camera settings and capture high-quality
imagery.

4. Adjust camera settings, such as resolution, frame rate, ISO, and white balance, to achieve desired
outcomes.

5. Discuss ways to frame shots using the live feed from the drone's camera and adjust drone position
and orientation for composition.

6. Explain the basics of drone photography and various cinematic techniques for captivating aeral
footages.

7. Demonstrate the process to safely land a drone in a suitable landing zone, considering the people
and obstacles in the vicinity.

—2.2.1 Flying a Drone in a Controlled Manner

Operating a drone in a controlled manner requires technical skills, precision, and adherence to safety
protocols. For a Dron-o-Grapher, mastering these skills ensures the successful capture of high-quality
aerial footage and enhances operational safety. Understanding the technical intricacies of drone
operation is essential to maintaining stability, controlling altitude, and navigating effectively in various
environments.

To begin, the Dron-o-Grapher must conduct thorough pre-flight checks to ensure the drone is in optimal
condition. This includes verifying the propeller alignment, battery health, GPS calibration, and sensor
functionality. Firmware updates for both the drone and the controller should be completed before the
flight to ensure compatibility and prevent software glitches. The drone's Inertial Measurement Unit
(IMU) and compass must be calibrated accurately to maintain stability during flight. Wind speed and
weather conditions should be evaluated using apps like UAV Forecast, ensuring they are within safe
operating limits.

Fig. 2.2.1: Dron-o-grapher performing pre-flight checks
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During take-off, the Dron-o-Grapher must ensure the drone ascends steadily and clears any ground-
level obstacles. Maintaining a steady hover at a low altitude allows the operator to test the stability of
the drone and adjust the control inputs as necessary. Using data from the gyroscope and accelerometer,
the flight controller stabilises the drone by automatically balancing motor speeds. Gentle throttle
adjustments are critical to maintaining a consistent altitude, while the yaw, pitch, and roll controls
should be used delicately to avoid sudden movements that can destabilise the drone.

Maintaining altitude is achieved by understanding the drone's barometric sensor and GPS system. The
barometer measures air pressure to keep the drone at a fixed height, while the GPS provides precise
location data to maintain a stable position. For smooth navigation, the Dron-o-Grapher should use
waypoint-based flight planning software, such as DJI Fly or Pix4Dcapture, to pre-program flight paths.
These tools enable the drone to follow a set trajectory, ensuring consistent altitude and focus for aerial
photography or videography.

Situational awareness is essential for avoiding obstacles and ensuring flight safety. The Dron-o-Grapher
must rely on the drone's obstacle detection sensors, such as LiDAR, ultrasonic, or infrared, to identify
potential hazards in the flight path. Real-time telemetry data displayed on the controller provides
information about altitude, speed, battery life, and signal strength, enabling the operator to make
informed decisions. By maintaining a Visual Line of Sight (VLOS), the Dron-o-Grapher can visually track
the drone's position and react promptly to environmental changes.

In-flight adjustments may be necessary due to sudden changes in weather or unforeseen obstacles.
The Dron-o-Grapher should prioritise gradual and controlled inputs to the controls to maintain stability.
Using the drone's "Return to Home" (RTH) feature can be invaluable in emergencies, ensuring the
drone safely returns to the designated landing point. This feature utilises GPS data and is particularly
useful in low battery or signal loss situations.

Landing the drone is a critical phase that requires precision. The Dron-o-Grapher must guide the drone
to descend slowly while monitoring its proximity to the landing zone. Activating any downward-facing
sensors helps avoid ground-level obstacles. The drone should be brought to a hover just above the
ground before gently reducing the throttle for a smooth landing. Post-flight checks should include
inspecting the drone for wear or damage and reviewing flight logs for analysis.

2.2.2 Using Camera Controls on a Drone's Remote Controller
or Mobile App

Operating a drone's camera requires precision and technical knowledge to capture high-quality photos
and videos. Dron-o-Graphers must familiarise themselves with the remote controller or mobile app
interface to efficiently manage camera settings and recording functions during flight. The following
steps outline the process in detail, ensuring optimal results for aerial photography and videography.

The first step is to power on the drone and establish a connection between the remote controller and
the drone, typically through Wi-Fi, Bluetooth, or a proprietary radio frequency. Modern drones often
use a mobile app, such as DJI Fly, Skydio, or Autel Explorer, which must be connected to the controller.
The app acts as a live viewfinder, providing a real-time video feed from the drone's camera. Before take-
off, the Dron-o-Grapher must confirm that the camera feed is stable and latency is minimal.

Once the drone is airborne, the Dron-o-Grapher accesses camera controls directly on the remote
controller or via the mobile app interface. Common camera settings, such as resolution, frame rate, I1SO,
shutter speed, and white balance, should be configured before capturing. For photography, the camera
should be set to the desired mode, such as single shot, burst mode, or time-lapse. For videography, the
resolution (e.g., 4K, 1080p) and frame rate (e.g., 24fps for cinematic shots or 60fps for smooth motion)
must be selected based on the project requirements.
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The primary way to control the camera is by seeing what the drone's camera is capturing in real-time
on the controller screen or mobile app display. Most controllers have physical buttons or switches
specifically for camera functions like zoom, tilt up/down, and photo/video capture. The Dron-o-Grapher
uses these dedicated shutter buttons on the remote controller or taps the photo icon within the app to
capture photos. When using a mobile app, camera controls are often implemented as virtual buttons
or sliders on the screen that can be manipulated with your fingers.

The real-time feed allows the operator to frame the shot accurately, ensuring proper composition
and focus. Advanced drones provide features like touch-to-focus and exposure locking, enabling the
operator to highlight specific elements in the frame. Adjustments to the camera angle are made using
the gimbal dial or joystick, allowing for precise positioning.

Common Camera Controls on Drone Remote or App:

Zoom: A slider or button to adjust the camera's zoom level.

Tilt (Pitch): Controls the camera angle up and down.

Pan (Yaw): Allows you to rotate the camera left and right.

Photo Capture: Button to take a still image.

Video Recording Start/Stop: Button to begin or stop video recording.
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Exposure Settings: Some drones allow adjustments to settings like aperture, shutter speed, and
ISO.

Recording video is initiated by pressing the record button on the controller or the app interface. While
recording, the Dron-o-Grapher must monitor the framing and stability of the footage using the app's
live feed. The gimbal tilt can be adjusted smoothly during recording to create dynamic perspectives, and
the drone's flight movements can be synchronised with camera actions to achieve cinematic effects.
Most apps also offer histogram displays, helping maintain proper exposure throughout the recording.

Specialised camera functions such as ActiveTrack, Waypoint, or Orbit modes are accessible via the app
and allow for automated camera movements while recording. These features are particularly useful for
capturing complex shots, such as tracking a moving subject or creating panoramic videos. The Dron-o-
Grapher can also use zoom controls (if available) to adjust the focal length without physically moving
the drone.

Fig. 2.2.2: Waypoints

During the flight, it is essential to monitor storage capacity and battery levels, which are displayed in
the app. The operator must ensure that the captured media is saved directly to the drone's onboard
memory card, typically an SD card or an external storage device connected to the controller. A quick
app review of the captured content helps verify quality before landing the drone.




Participant Handbook

— 2.2.3 Basics of Digital Photography and Videography

In photography, the exposure triangle is a fundamental concept used to control the amount of
light that enters the camera, ensuring well-exposed images and videos. It consists of shutter speed,
aperture, and ISO—three interconnected settings that determine exposure while influencing the visual
qualities of the footage. White balance complements the exposure triangle by ensuring accurate colour
representation.

A Dron-o-Grapher must understand these elements to capture professional-grade visuals in diverse
lighting conditions.

exposure
triangle

G
100 200 400 800 1600 3200 6400
, low sensitivity high sensititivity
™ less noise 1ISO more noise *

Fig. 2.2.3: Exposure triangle

Shutter Speed

Shutter speed refers to the amount of time the camera's shutter remains open, allowing light to reach
the sensor. It is measured in fractions of a second, such as 1/1000, 1/500, or 1/30.
e Fast Shutter Speed (e.g., 1/1000):

o Allows less light, which is ideal for bright conditions or freezing fast-moving objects like vehicles
or waves.

o Results in sharp, motion-free images.

e Slow Shutter Speed (e.g., 1/30):
o Allows more light, suitable for low-light environments or creating motion blur for artistic effects.
o Requires stability (e.g., using a gimbal) to prevent camera shake.

For videography, shutter speed typically follows the 180-degree rule, where it is set to twice the frame
rate. For instance, a 24fps video requires a shutter speed of approximately 1/50 for natural motion blur.

&
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Fig. 2.2.4: Shutter speed

Aperture
Aperture refers to the lens opening size that controls the amount of light entering the camera. It is
measured in f-stops (e.g., f/2.8, f/5.6, f/11).
e Wide Aperture (e.g., f/2.8):

o Allows more light, which is ideal for low-light scenarios like sunsets or night shots.

o Creates a shallow depth of field, blurring the background and emphasising the subject.
e Narrow Aperture (e.g., f/11):

o Allows less light, suitable for well-lit environments like sunny outdoor scenes.

o Creates a deep depth of field, keeping the entire frame in focus.

Aperture is the diameter of the opening in your lens that allows light to

pass through. Referred to as an f-stop and measured as a fraction,
where f-stop = focal length of the lens/diameter of the lens.

f/8 fi1 fi16
BRIGHTER DARKER
SHALLOW DEPTH OF FIELD DEEP DEPTH OF FIELD

Fig. 2.2.5: Apparture

Some drones, such as the DJI Mavic 3, offer adjustable apertures, enabling Dron-o-Graphers to precisely
control light and depth.
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How Aperture or F-Stops Affects Exposure?

fn

Fig. 2.2.6: Aperture affecting the brightness of a photo

ISO

ISO measures the camera sensor's sensitivity to light. It is represented as numerical values (e.g., ISO
100, I1SO 400, ISO 3200).
e Low ISO (e.g., ISO 100):
o Results in minimal noise and high image quality.
o Used in bright conditions or with adequate lighting.
e High ISO (e.g., 1ISO 1600 or above):
o Increases brightness in low-light environments.

o It may introduce grain or noise, reducing image quality.

The Dron-o-Grapher must balance ISO with shutter speed and aperture to achieve the correct exposure
without sacrificing quality. Using a low ISO is recommended in bright conditions, while artificial lighting
may require higher ISO values.
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Fig. 2.2.7: 1SO scale

The three components of the exposure triangle—shutter speed, aperture, and ISO—are interconnected.
Adjusting one setting impacts the others. For example:

To use a fast shutter speed for freezing motion, the aperture may need to be widened, or ISO
increased to compensate for reduced light.

In a bright scene requiring a narrow aperture for focus depth, a lower ISO or faster shutter speed
may be necessary to avoid overexposure.

The Dron-o-Grapher should monitor the histogram in the drone app to ensure proper exposure,
avoiding overexposed highlights or underexposed shadows.

White Balance

White balance ensures that colours in the image or video are accurately rendered by correcting for the
light source's colour temperature. Colour temperature is measured in Kelvin (K).

Daylight (5000K-6500K): Ideal for outdoor shots in natural sunlight.

Cloudy (6500K-7500K): Adds warmth to images taken under overcast skies.
Tungsten (3000K-4000K): Adjusts for warm indoor lighting.

Fluorescent (4000K-5000K): Corrects for the cooler tones of fluorescent lights.

Custom White Balance: Allows the Dron-o-Grapher to manually set colour temperature for greater
control, especially in mixed lighting conditions.

Proper white balance ensures that whites appear neutral and all other colours are faithfully represented,
maintaining the natural tone of the scene.
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Fig. 2.2.8: White balance

~2.2.5 Assessing Lighting Conditions and Optimizing
Camera Settings for Drone Footage

Understanding and evaluating lighting conditions is critical to capturing high-quality aerial footage.
Lighting plays a significant role in the exposure, colour, and clarity of the images or videos captured by
the drone. By following the steps below, Dron-o-Graphers can assess lighting at the location and adjust
their camera settings for optimal results:

1. Evaluate Natural Lighting: Begin by observing the overall lighting conditions of the location.
The best lighting for aerial footage usually occurs during the golden hours (early morning or late
afternoon) when the sun is low, providing soft and diffused light. Avoid harsh midday sunlight as it
can create strong shadows and overexposed highlights.

2. Check the Direction of the Sun: Determine the position and direction of the sun relative to your
shooting location. It helps position the drone for optimal lighting. If the sun is behind the drone, it
will create a silhouette effect. Ideally, position the drone to capture the subject with the sun at a
favourable angle, ensuring even lighting on the scene.

3. Use the Histogram Tool: Most drone cameras come with an in-built histogram tool that displays the
exposure levels of your footage. Check the histogram to identify overexposure or underexposure.
A well-balanced histogram should not show heavy spikes at either extreme. Adjust the camera’s
settings based on the histogram to achieve proper exposure.

4. Adjust Camera ISO for Low Light or Bright Conditions: ISO controls the camera’s sensitivity to light.
Increasing the ISO setting (e.g., ISO 800 or higher) in low-light conditions to brighten the image.
However, be cautious of noise in the footage when increasing 1ISO too much. Reduce ISO (e.g., ISO
100) for bright daylight conditions to avoid overexposure. Always test the 1SO settings before the
flight to ensure clear and sharp footage.

— B/
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5. Set Shutter Speed for Proper Exposure: Shutter speed controls how long the camera's sensor is
exposed to light. In bright conditions, set a faster shutter speed (e.g., 1/1000 or higher) to prevent
overexposure, while in low light, a slower shutter speed (e.g., 1/60 or 1/120) is necessary. Keep in
mind the "180-degree rule" for video filming, which suggests using a shutter speed that is double
the frame rate for natural motion blur (e.g., for 24 fps, set the shutter speed to 1/50).

6. Check the White Balance: White balance ensures that the colours in your footage appear natural. If
the lighting conditions are warm (such as during sunset), adjust the white balance to a lower Kelvin
value (e.g., 3000K). Use a higher Kelvin value (e.g., 6000K) for cooler daylight conditions. Always
match the white balance to the environmental conditions to avoid unnatural colour casts.

7. Use ND Filters to Control Exposure: If shooting in bright daylight, use Neutral Density (ND) filters to
reduce the amount of light entering the lens. ND filters are like sunglasses for your camera, allowing
you to maintain proper shutter speed and achieve cinematic footage without overexposing the
image.

Fig. 2.2.9: ND filters for drone camera

8. Monitor Shadows and Highlights: Pay attention to the shadows and highlights in the scene. Avoid
situations where the sun directly causes harsh shadows or blown-out highlights. Adjust your flight
path or altitude to ensure that the lighting falls evenly across the subject, giving your footage a
balanced exposure.

9. Consider Environmental Factors: Weather conditions such as cloud cover, fog, or haze can affect the
overall lighting. Clouds can diffuse sunlight, creating softer and more even lighting. Conversely, fog
can reduce visibility, resulting in a flat, washed-out look. Adjust your camera settings by tweaking
the I1SO and shutter speed to compensate for these changes.

10. Test and Review the Footage: Before capturing important footage, conduct a test shot to review
how the camera settings look in real-time. Analyze the brightness, contrast, and colour. Based on
the preview, make any necessary adjustments to settings like 1SO, shutter speed, or white balance.
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—2.2.6 Adjusting Camera Settings on a Drone

Properly adjusting camera settings on a drone is essential for capturing high-quality aerial photos and
videos tailored to specific project requirements. A Dron-o-Grapher must understand how to configure
settings such as resolution, frame rate, ISO, and white balance to achieve the desired creative or
technical outcomes.

The following step-by-step guide outlines the practical process of adjusting these settings, ensuring
optimal results.

Step 1: Access the Camera Settings Menu

Once the drone is powered on and connected to the remote controller or mobile app, the Dron-o-
Grapher navigates to the camera settings menu. This is typically accessible via a dedicated icon or
settings option in the app interface, such as DJI Fly or Autel Explorer. A live camera feed on the screen
provides a real-time preview, which is essential for evaluating adjustments.

Step 2: Set the Resolution
Resolution determines the clarity and detail of the image or video.

e For photography, select a resolution suitable for the purpose, such as 4000x3000 pixels for high-
resolution images.

e For videography, choose 4K (3840x2160) for detailed footage or 1080p (1920x1080) for standard
applications.

e Higherresolutions are ideal for professional projects requiring sharp details, while lower resolutions
may suffice for social media or quick edits.

To adjust, locate the resolution settings in the app and choose the desired option. Ensure that the
memory card has sufficient capacity for high-resolution files.

Step 3: Choose the Frame Rate
Frame rate affects the smoothness of video playback.

e Select 24fps for cinematic shots, as it mimics the frame rate of traditional films.
e Use 30fps for standard video projects where smoothness is less critical.
e Opt for 60fps or higher for slow-motion effects or ultra-smooth visuals in action scenes.

Adjust the frame rate in the video settings menu. Consider the resolution-frame rate balance, as higher
frame rates with high resolution may require more processing power and storage.

Step 4: Adjust ISO for Lighting Sensitivity
ISO controls the camera's sensitivity to light.

e UsealowISO (e.g., 100-400) in bright conditions to avoid overexposure and retain image sharpness.

e Increase ISO (e.g., 800-1600) in low-light environments to brighten the image but monitor for noise
or graininess.

Set the ISO in the exposure settings section, and use the live preview to ensure proper brightness
without losing detail. Enable the Auto ISO feature for automatic adjustments, though manual control
offers greater precision for professional results.

Step 5: Configure White Balance
White balance ensures accurate colour representation by correcting for different lighting conditions.

e Use Daylight mode for outdoor shots under natural sunlight.

'
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e Choose Cloudy mode to enhance warmth in overcast conditions.
e Select Tungsten or Fluorescent mode for indoor lighting scenarios.

e For greater control, set the white balance manually by adjusting the colour temperature (measured
in Kelvin). For instance, use 5000K-6500K for daylight and 3000K-4000K for artificial lighting.

Adjust the white balance through the camera settings menu, ensuring the colours in the live preview
match the scene's natural tones.

Step 6: Fine-Tune Additional Settings

e Shutter Speed: Adjust the shutter speed based on the frame rate, maintaining the "180-degree
rule" (e.g., 1/50 for 24fps).

e Aperture: On drones with adjustable apertures, control the f-stop to manage depth of field and
exposure.

e Focus Mode: Use autofocus for general use or manual focus for precise control in specific areas.

Step 7: Test and Evaluate Adjustments

Before starting the actual shoot, test captures are performed to evaluate the effectiveness of the
settings. Review the photos or videos in the app to identify any required changes. This ensures that the
final output aligns with project objectives.

Step 8: Save Presets (Optional)

Some drones save custom settings as presets for specific scenarios, such as outdoor landscapes or low-
light environments. This saves time during future operations and ensures consistency across similar
projects.

2.2.7 Framing Shots and Adjusting Drone Position
for Optimal Composition

Framing shots effectively is a critical skill for a Dron-o-Grapher to capture visually engaging and
professional-quality aerial imagery. Using the live feed from the drone's camera, a Dron-o-Grapher
can make real-time adjustments to the drone's position, orientation, and gimbal angle to achieve the
desired composition.

The following step-by-step process provides practical guidance to execute these tasks with precision.
Step 1: Prepare the Drone and Camera System

Before flying, ensure that the drone is fully operational. Conduct pre-flight checks, including verifying
the functionality of the camera, gimbal, and live feed display. Connect the drone to the mobile app
or controller, and check for minimal latency in the live feed. Adjust basic camera settings such as
resolution, frame rate, and exposure based on the project requirements.

Step 2: Ascend to the Desired Altitude

After take-off, use the live feed to position the drone at an appropriate altitude for the intended shot.
Ascend gradually while maintaining situational awareness of obstacles such as trees, buildings, or
power lines. A higher altitude may be suitable for wide landscapes, while lower altitudes are better for
detailed subject shots, such as close-ups of structures.

'
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Step 3: Align the Drone with the Subject

Using the drone's yaw controls (rotational axis), align the camera with the shot's main subject. Adjust
the horizontal position using the drone's left and right movement controls, ensuring that the subject
is centred or placed according to the rule of thirds. This compositional technique divides the frame
into nine equal sections, encouraging visually balanced placement of subjects along the grid lines or
intersections.

Step 4: Adjust the Camera Angle with the Gimbal

The gimbal controls allow the Dron-o-Grapher to tilt the camera vertically for precise framing. For an
aerial view, tilt the gimbal downwards to create a bird's-eye perspective. Level the gimbal horizontally
for landscape shots or panoramic views to capture a natural horizon. Smoothly adjust the tilt to avoid
jerky movements and maintain compositional integrity.

For dynamic shots like revealing landscapes, start with a different angle and rotate gradually for
dramatic effects. Adjust the gimbal tilt angle to frame the subject appropriately.

e Horizontal Angles: Capture wide vistas or symmetric structures.

e Tilted Angles: Highlight foreground elements or emphasise depth in the scene.

Step 5: Experiment with Perspective and Depth

Move the drone forward, backwards, or sideways while monitoring the live feed to create unique
perspectives. Flying closer to the subject enhances detail while moving further away captures a broader
context. Incorporate depth by including foreground, midground, and background elements. For
example, frame a foreground tree with a cityscape in the background to create a layered composition.

Step 6: Use Compositional Techniques
Apply fundamental compositional rules to guide framing:
e Rule of Thirds: Place the subject along the gridlines or intersection points for a balanced and

professional look.

e Leading Lines: Use natural lines, such as roads, rivers, or fences, to guide the viewer's eye toward
the subject.

e Symmetry and Patterns: Capture symmetrical structures or repetitive patterns for visual harmony.

e Negative Space: Leave empty areas in the frame to emphasise the subject or create a minimalistic
composition.

Step 7: Use Motion to Add Dynamism
Incorporate drone movement into the shot to create dynamic compositions. For example:

e Perform a slow dolly-in or dolly-out by flying the drone straight towards or away from the subject.

e Execute an orbit shot by flying in a circular path around the subject while maintaining its position
in the frame.

e (Create a tracking shot by flying alongside a moving subject, such as a vehicle or a person.

These techniques are ideal for videography and provide visually engaging results when executed
smoothly.

Step 8: Adjust for Lighting and Shadows

Monitor the lighting conditions and shadows in the live feed. Adjust the drone's altitude or position to
optimise natural light. For example, capture early morning or late evening shots for warm, soft lighting

'
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or adjust the angle to minimise harsh midday shadows. Use the histogram in the app to maintain
proper exposure.

Step 9: Review the Composition and Refine

Once the framing is set, lock the focus on the subject using the app's touch-to-focus feature. Adjust
the exposure settings, such as ISO and shutter speed, to ensure proper brightness and clarity. Use the
histogram in the app to confirm balanced exposure without overexposed highlights or underexposed
shadows.

Before capturing the shot, review the live feed to ensure all elements are well-composed. Check for
distractions, such as unwanted objects or clutter in the frame, and reposition the drone if necessary.
For dynamic shots, rehearse the movements to achieve fluidity.

Step 10: Capture Photos or Start Recording

Once the framingis finalised, use the shutter button to capture photos or start recording video. Maintain
a stable flight during recording, and use the live feed to monitor the framing continuously. If required,
make minor adjustments to the drone's position or camera angle during recording to enhance the
composition.

Step 11: Review the Captured Media

After landing, review the captured footage and images on the app or a connected device to ensure the
desired results are achieved. Note any improvements or changes needed for future shots.

2.2.8 Basics of Drone Photography
Maximizing Drone Camera Capabilities

Drone cameras offer a variety of features and specifications that enable Dron-o-Graphers to capture
striking aerial visuals. Most drone cameras are equipped with wide-angle lenses, which are ideal for
capturing expansive views such as landscapes, real estate properties, or urban skylines. While wide-
angle lenses allow for broad coverage, they can also introduce distortion at the edges of the image.
Understanding the technical aspects of your drone camera, including its focal length, resolution, and
available software features, is essential for leveraging its strengths while mitigating limitations. For
example, distortion around the edges can be corrected during post-production using software like
Adobe Lightroom or Photoshop. Experimenting with the camera’s settings and exploring its creative
potential is crucial for producing visually compelling results tailored to specific needs.

Exploring Unique Angles with Drone Photography

Drone photography is distinguished by its ability to capture perspectives that are inaccessible through
traditional photography. By experimenting with different angles and heights, a Dron-o-Grapher can
create images and videos that are both dynamic and captivating. Below are some essential perspectives
to consider:

1. Bird’s-Eye View

The bird’s-eye view involves positioning the drone directly overhead to capture a top-down
perspective of the subject. This angle offers a unique and often unseen view of everyday scenes,
highlighting symmetry, patterns, and scale. Itis particularly effective for showcasing large properties,
intricate gardens, or architectural layouts. For example, capturing a bird’s-eye view of a residential
complex can emphasize the spatial arrangement of houses, pathways, and green spaces. To achieve
optimal results, maintain sufficient altitude to capture the full scene while ensuring that details
remain clear and recognizable.

'
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Fig. 2.2.10: Birds eye view

2. Oblique Angle

An oblique angle involves tilting the camera to capture both the subject and the horizon, adding
depth and dimension to the composition. This perspective is ideal for creating dynamic shots that
convey scale and context. For instance, an oblique shot of a real estate property can showcase the
house, its backyard, and the surrounding landscape, offering a comprehensive view to potential
buyers. Balancing the horizon line and ensuring proper exposure for both the sky and the ground
are critical for achieving visually balanced oblique shots.

- — \.\1___,_._._

Fig. 2.2.11: Oblique shot

3. Low Altitude Perspective

While drones are often associated with high-altitude shots, flying at a lower altitude can produce
cinematic and detailed visuals. This perspective is especially useful for real estate photography,
where it can emphasize the property’s features such as the front facade, backyard, or pool. Low-
altitude shots provide a human-eye-level feel while incorporating the aerial advantage of smooth
movement and framing flexibility. To capture cinematic low-altitude shots, maintain steady flight
paths and use slow, deliberate camera movements for added drama.
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Fig. 2.2.12: Low altitude drone shot

Creative Use of Camera Features and Software

Modern drone cameras come equipped with advanced features like HDR (High Dynamic Range),
multiple shooting modes, and intelligent tracking software. These features enhance creative
possibilities and simplify the process of capturing professional-grade visuals. For example, HDR mode
can be used to balance exposure in high-contrast scenes, ensuring that both shadows and highlights
are well-defined. Similarly, automated flight modes like orbit or follow-me allow the drone to execute
complex manoeuvres while keeping the subject in focus, enabling unique compositions that might be
challenging to achieve manually.

Dron-o-Graphers should explore their camera’s creative potential by experimenting with different
settings, such as adjusting shutter speed, ISO, and white balance. These adjustments can significantly
enhance the quality of the output by accommodating varying lighting conditions and shooting
requirements. For example, reducing shutter speed during sunset can create a soft, cinematic glow,
while a higher ISO setting may be necessary for capturing low-light scenes.

Refining Composition Techniques

A well-composed photograph directs the viewer’s attention and creates visual harmony. Drone-specific
techniques leverage the unique aerial perspective to craft compelling images.

1. Leading Lines
Leading lines naturally guide the viewer’s eye through the photograph toward a focal point. Features
like roads, rivers, trails, or fences can serve as leading lines, adding structure and depth to an image.

For example, a winding road cutting through a forest draws attention to a distant house or hilltop,
creating a sense of movement and direction. By aligning these lines with the frame’s corners or
edges, the Dron-o-Grapher can enhance the visual flow and balance.
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Fig. 2.2.13: Leading lines in areal photography

2. Shadows for Depth

Shadows add dimension to drone photographs, especially during early morning or late afternoon
when the sunis low. These shadows can highlight textures, emphasize contours, or create interesting
patterns in the scene. For instance, the long shadows of trees in a park can break the monotony
of a flat landscape, adding layers of depth. Observing the sun’s position and experimenting with
different times of the day ensures creative use of shadows.

k7

Fig. 2.2.14: Shadow of depth

3. Using Colours for Contrast

Colour contrast between objects or areas in a scene can make an image visually striking. For
example, the vibrant green of a paddy field against the earthy tones of a mud pathway creates an
eye-catching contrast. Understanding colour theory, such as complementary colours (e.g., red and
green), helps a Dron-o-Grapher identify opportunities for impactful compositions. Adjusting colour
saturation during post-processing can further enhance the image without overexaggerating the
natural tones.

'
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Fig. 2.2.15: Using colours for contrast in drone photography

Experimenting with Light and Time

Light is the cornerstone of photography, and its quality varies significantly based on the time of day.
Drone photographers can use these variations to evoke different moods and aesthetics.

1. Golden Hour: Golden hour refers to the first hour after sunrise and the last hour before sunset,
characterized by warm, golden light and long, soft shadows. This light is ideal for capturing
landscapes, real estate properties, or natural scenes with a serene and welcoming tone. For
example, the golden hues illuminating a beach or mountain range create an ethereal atmosphere.
The reduced contrast during this time also minimizes harsh highlights and shadows.

2. Blue Hour: Blue hour occurs just before sunrise and after sunset when the sun is on the horizon
or slightly below the horizon, bathing the sky in deep blue tones. This time is perfect for creating
moody, atmospheric shots, such as capturing cityscapes with glowing lights or tranquil lakes
reflecting the blue sky. Using a slower shutter speed during blue hour can enhance the richness of
the colours, adding a dramatic effect to the image.

< After Blue Hour

Fig. 2.2.16: Blue hour and golden hour
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3. Midday Lighting: Midday offers the most light but often results in harsh shadows and high contrast.
While challenging, this lighting condition is excellent for highlighting details in architecture or
vibrant colours in a bustling marketplace. Using an ND filter can help reduce glare and balance the
exposure, making the bright sunlight more manageable for drone photography.

Creating Vertical Panoramas

Budget-friendly drones, such as the Mavic Mini, often lack a portrait orientation mode. However,
creating vertical panoramas enables photographers to capture tall subjects or expansive vertical scenes
effectively.

Fig. 2.2.17: Vertical panorama

Steps to Create Vertical Panoramas:

Use the drone in landscape mode to take multiple overlapping photos, starting from the top of the
subject and gradually tilting the camera downward for each shot.

1. Maintain about 30-50% overlap between consecutive photos to ensure seamless stitching during
post-processing.
Hover the drone steadily during each shot to maintain alignment.

Import the photos using editing tools like Adobe Lightroom or Photoshop. Use the panorama
stitching feature to merge the images into a cohesive portrait-format photograph.

This technique is ideal for capturing tall buildings, cliffs, or even entire waterfalls, showcasing their
grandeur and scale in a single frame.
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—2.2.9 Drone Cinematic Techniques for Captivating Footage —

Drone cinematography offers a wide range of camera movements and techniques that enable a
Dron-o-Grapher to create engaging professional-grade visuals. Each movement type serves a unique
purpose, adding depth, motion, and perspective to the footage. Mastering these techniques requires
understanding their applications, execution methods, and creative potential.

Below is a detailed explanation of some of the essential drone cinematic techniques.

1. Panning and 360-degree Rotation

Panning involves moving the camera horizontally, either left-to-right or right-to-left while
maintaining focus on the subject. This classic technique is ideal for establishing the location and
highlighting its expanse, making it particularly effective for landscape videography or real estate
exteriors. A 360-degree rotation, on the other hand, allows the camera to complete a full circle
around a subject, offering a comprehensive view from all angles. For instance, circling around a
historic monument or a luxury villa emphasizes its architectural features and provides a dynamic,
immersive experience for the viewer. Maintaining a steady speed and smooth joystick control
ensures fluid motion and enhances the cinematic quality of these shots.

Fig. 22.18: Panning and 360-Degree Rotation

2. Tilting

Tilting involves rotating the camera up or down on a vertical axis while keeping the drone stationary.
This technique creates a sense of reveal or grandeur, making it ideal for showcasing tall structures
like skyscrapers, statues, or hills. For instance, a tilt shot that starts from the base of a building
and gradually moves upward provides a dramatic introduction to its height and design. Tilting also
works effectively when transitioning between the foreground and background, adding depth and
intrigue to the scene. Mastering slow and controlled tilts ensures smooth transitions and visually
captivating footage.

Fig. 2.2.19: Tilting
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3. Crane Shot

The crane shot involves vertical movement, where the drone mimics the action of a physical crane.
In a standard crane shot, the camera moves straight up or down while focusing on the subject,
maintaining its framing. A variation, the tilt crane shot, combines vertical movement with a tilt to
keep the subject centred in the frame, offering dynamic angles. This technique is often used to
showcase the scale of buildings, towers, or natural landscapes, providing a sense of perspective
and grandeur. Smooth joystick control and proper altitude adjustments are key to executing crane
shots effectively.

Fig. 2.2.20: Crane shot

4. Dolly Shot

A dolly shot requires moving the drone forward or backwards, often toward or away from the
subject. A dolly approach creates an intimate focus on the subject, such as a house or statue, while
a dolly retreat pulls back to reveal the surrounding environment, adding context and scale. The
shot can transition into a flyover for a seamless narrative flow. This technique demands precise
control and steady speed to achieve a fluid and cinematic effect. Practising gradual acceleration
and deceleration enhances the visual quality of dolly shots.

Fig. 2.2.21: Dolly shot

5. Aerial Orbit

An aerial orbit involves moving the drone in a circular path around a subject while keeping the
camera fixed on the center point. This technique provides a 360-degree view, ideal for showcasing
buildings, landmarks, or even large landscapes. Most modern drones come with automated
orbit features that simplify execution, ensuring consistent framing and speed. Adjusting the orbit
radius and altitude allows the Dron-o-Grapher to highlight specific details or include the broader
surroundings, creating versatile and dynamic visuals.
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Fig. 2.2.22: Areal orbit

6. Trucking Shot

The trucking shot involves lateral movement, where the drone moves right or left while keeping
the subject in the frame. This technique captures the subject from a side perspective, gradually
revealing new elements within the scene. For example, trucking along a property line can showcase
its full length while providing a sense of continuity and exploration. Smooth joystick control prevents
jerky movements and maintains a professional, polished result.

My

Fig. 2.2.23: Trucking shot

7. Pedestal Shot

A pedestal shot, also known as “boom up” or “boom down,” involves moving the drone vertically
upward or downward without altering the camera’s angle. Unlike tilting, the camera remains fixed,
creating a dynamic perspective that is perfect for highlighting tall subjects like towers, trees, or
skyscrapers. This shot provides an engaging way to explore verticality while keeping the focus on
a stationary subject. Adjusting the speed of movement ensures that the footage appears seamless

and cinematic.

Fig. 2.2.24: Pedestal shot
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8. Zooming

Zooming involves magnifying or reducing the focus on a subject. While it is a commonly used
technique, overuse can diminish its impact. When used sparingly, zooming can create dramatic
effects, such as pulling focus toward an unexpected detail or providing an intimate view of a subject.
Combining zooming with other movements, such as dolly shots or tilts, can enhance the dynamic
quality of the footage. Using drones with optical zoom capabilities rather than digital zoom ensures
better image clarity.

Fig. 2.2.25: Zooming

9. Retreat, Rise, and Fade Away

This technique, also called “up-and-away,” involves retreating and ascending simultaneously while
keeping the subject in the center of the frame. It gradually reveals the subject’s surroundings,
offering a breathtaking transition from close-up details to a wide panoramic view. This method is
particularly effective as an ending shot, providing a sense of closure and perspective. Practising
slow, controlled stick movements ensures a smooth transition and captivating results.

Fig. 2.2.26: Retreat, Rise, and Fade Away

10. Flyovers and Obliques

Flyovers place the subject within a geographical context by capturing it from above and moving
across its length. This technique showcases the subject’s scale and relationship to its surroundings,
making it ideal for landscapes, large estates, or historical landmarks. Oblique shots, taken at an
angle, add depth and variety to the visuals, offering a creative perspective that breaks away from
conventional top-down views. Combining flyovers with oblique angles enhances the narrative by
providing multiple vantage points.
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Fig. 2.2.27: Flyover and obliques

—2.2.10 Landing a Drone Safely in a Suitable Landing Zone ——

Landing a drone safely is critical to drone operations, requiring precision, situational awareness, and
adherence to safety protocols. A Dron-o-Grapher must carefully assess the landing zone, account for
nearby people and obstacles, and use the drone's features effectively to ensure a smooth and secure
landing.

Step 1: Identify a Suitable Landing Zone

Before initiating the landing sequence, visually identify a flat, stable surface free from debris, uneven
terrain, or obstructions. Ensure the area is large enough to accommodate the drone’s size and account
for potential drift during descent. If operating in a crowded environment, designate a restricted landing
zone with clear markers to prevent unauthorized access.

Step 2: Assess the Surroundings

Evaluate the vicinity of the landing zone for obstacles such as trees, power lines, vehicles, or moving
objects. Check for people or animals near the area and maintain a safe distance to avoid accidents. Use
the live camera feed to visually inspect the ground from an aerial perspective and ensure no hazards
are present.

Step 3: Inform Nearby Individuals

Communicate with people in the vicinity to ensure they are aware of the drone landing. Politely request
them to maintain a safe distance from the designated landing zone. If working with a team, assign a
spotter to assist in keeping the area clean and monitor for unforeseen obstacles.

Step 4: Initiate the Descent Gradually

Using the left joystick on the remote controller, begin descending the drone slowly and steadily. Avoid
sudden movements or sharp adjustments during descent, as this could destabilize the drone. Monitor
the live feed and telemetry data to ensure the drone remains aligned with the center of the landing
zone.

Step 5: Adjust for Wind and Drift

If the drone starts drifting due to wind, use small corrective inputs on the joystick to reposition it.
Maintain situational awareness and monitor the drone’s position relative to the landing zone. Enable
the drone’s obstacle avoidance sensors, if available, to assist in detecting and avoiding nearby objects.
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Step 6: Hover Near the Ground

Bring the drone to a stable hover when it is approximately 1-2 meters above the ground. This allows the
Dron-o-Grapher to double-check the landing zone for any sudden changes or obstacles. Confirm the
drone’s stability by observing its position in the live feed and making minor adjustments as necessary.

Step 7: Execute a Controlled Landing

Gradually lower the drone to the ground by reducing the throttle until the drone’s landing gear makes
gentle contact with the surface. Avoid abrupt joystick movements during this phase to ensure a smooth
landing. Some drones offer an automatic landing feature, which can be activated for precise landings
in pre-assessed zones.

Fig. 2.2.28: Drone landing

Step 8: Power Down Safely

Once the drone is securely on the ground, power off the motors using the controller’s designated
command and disconnect the battery only after ensuring the motors have completely stopped spinning.
Power down the remote controller and other associated equipment.

Step 9: Inspect the Drone Post-Landing

Conduct a visual inspection of the drone to check for any signs of wear or damage caused during the
flight or landing. Ensure the propellers, landing gear, and camera are intact and clean of debris. Store
the drone in its case or designated area to prevent accidental damage.




— Summary E

Dron-O-Grapher

Pre-flight inspections include checking batteries, propellers, sensors, and cameras and calibrating
the GPS and compass to ensure accurate navigation and optimal drone performance.

Gimbals stabilize drone cameras using sensors and brushless motors, with two-axis gimbals suited
for basic needs and three-axis gimbals preferred for professional-grade videography.

Camera and gimbal adjustments involve inspecting for damage, calibrating alignment, and testing
camera angles to achieve high-quality, stable footage and real-time controls for dynamic shooting.

Checking the responsiveness of a drone's remote controller involves testing control sticks, buttons,
and switches to ensure proper functioning and seamless communication between the operator and
the drone.

Drones store data primarily on memory cards but may also include internal or cloud storage options,
requiring careful handling of storage devices to protect content.

Updating drone firmware and companion software enhances functionality, resolves bugs, and
ensures compatibility with devices and regulations, which is vital for optimal performance.

Camera settings like resolution, frame rate, ISO, shutter speed, and white balance can be adjusted
via the remote controller or mobile app to optimize aerial photography and videography.

The exposure triangle—shutter speed, aperture, and ISO—ensures well-exposed visuals, while
the histogram and white balance tools help fine-tune exposure and colour accuracy during drone
operations.

ND filters reduce light during bright conditions, enabling exposure and cinematic footage without
overexposure.

Drone photography offers unique perspectives, such as bird’s-eye views, oblique angles, and low-
altitude shots, each contributing to dynamic and creative visuals.

Drone cinematography techniques like panning, tilting, and dolly shots allow Dron-o-Graphers to
create smooth, dynamic, and cinematic footage that engages viewers.
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— Exercise

Multiple-choice Question:
1.

)

What is the ideal environment for calibrating a drone's GPS and compass?
a. Near tall buildings b. Close to metal structures

c. In an open field d. Inside a closed room

Which component helps a drone stabilize the camera in real time?
a. Brushless motors b. Battery pack

c. Propellers d. Lens cap

Which of the following is part of the exposure triangle?
a.Zoom b. Frame rate

c.I1SO d. Gimbal angle

What is the purpose of ND filters in drone photography?
a. Reduce the noise in images

b. Adjust camera angles
c. Decrease the amount of light entering the lens

d. Increase the colour saturation of photos

Which technique is used in drone cinematography to capture a smooth, lateral motion while
keeping the subject in frame?

a. Tilting b. Trucking shot
c. Dolly shot d. Panning shot

Descriptive Questions:
1.

Describe the differences between two-axis and three-axis gimbals, including their advantages and
limitations.

Discuss the different methods of data storage in drones and their importance during drone
operations.

How do ND filters enhance the quality of drone footage in bright conditions? Provide examples of
scenarios where they are most beneficial.

Discuss the role of the exposure triangle in achieving well-balanced drone photography and
videography.

Describe how the use of HDR mode can improve the quality of drone photography in high-contrast
environments.
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Scan the QR codes or click on the link to watch the related videos

https://youtu.be/KillgWO066il https://youtu.be/G6HN1sXulT8

Conditions to fly a drone Operating a drone



https://youtu.be/KiIlgW066iI
https://youtu.be/G6Hn1sXuJT8
https://youtu.be/4-QU7WiVxh8?si=8_TBEHAMkzkQPQxo 
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:
1. Describe the process of optimizing and maintaining editing workstations for drone media
processing.

2. Demonstrate the process of using image and video editing software that is captured from
drones.

3. Describe the importance of Storage and Backup Solutions.
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UNIT 3.1: Optimizing Computer and Software for Editing
IEHG

B . . )

— Unit Objectives |9
By the end of this unit, the participants will be able to:

1. Identify the minimum hardware requirements necessary for running resource-intensive editing

software.

2. Define the essential computer settings that can be configured and fine-tuned to optimize
performance for editing tasks.

3. Explain the process of upgrading computer hardware to meet the specifications required for
efficient editing.

4. Describe the importance of regularly updating the operating system, drivers, and editing software
to ensure compatibility and performance.

5. Utilize hardware acceleration settings within editing software, such as GPU offloading, to enhance
processing capabilities.

_3.1.1 Minimum Hardware Requirements for Running
Resource-Intensive Editing Software

Running resource-intensive editing software demands a robust computer system capable of handling
high-resolution files, rendering tasks, and advanced effects processing.

Below are the minimum hardware requirements essential for a seamless editing experience:

Component Requirement Recommendation Rationale
Intel Core i5 (10th Gen Ensures faster rendering and
Processor (CPU) Quad-core or higher | or newer) or AMD smooth operation of editing
Ryzen 5 software.

Prevents lag and supports
Memory (RAM) 16 GB 32 GB multitasking for complex 4K+
projects.

NVIDIA GeForce GTX | Cnables hardware

. Dedicated GPU with acceleration for real-time
Graphics (GPU) at least 4 GB VRAM 1650 qr AMD Radeon effects, playback, and faster
RX series .
rendering.
SS_DE 256 GB SSD: 512 GB SSDs enhance system speed,
Storage minimum and HDDs provide ample
HDD: 1 TB minimum | HDD: 2 TB space for large media files.
Colour-accurate Ensures precise colour

Full HD (1920x1080)

. monitor with 99% sRGB | grading and accurate
monitor

or Adobe RGB coverage | previewing of visuals.

Display

—______&__________
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Component Requirement Recommendation Rationale
. Windows 11 (64-bit) Ensures compatibility with
Operating . .
Svstem or macOS Monterey | Same as requirement modern editing software and
v and later versions plugins.
Ergonomic
. . f le, |
Peripherals keyboard and Same as requirement Supports co.m ortable, long
editing sessions.
mouse
Portable SSDs or .
External Storage | - external HDDs with FaC|'I|tates backups and
. . project transfers.
sufficient capacity
Internet Stable broadband Ensures seamless cloud
.. with at least 10 50 Mbps or higher syncing, software updates,
Connectivity .
Mbps speed and file uploads.

Table. 3.1.1: Minimum hardware specifications for efficient editing

Fig. 3.1.1: Graphics cards

_3.1.2 Optimizing Computer Settings for Seamless

Editing Performance

A well-configured computer is essential for handling the demanding tasks associated with editing
drone footage and photographs. By fine-tuning specific settings, a Dron-o-Grapher can enhance system
performance, reduce processing time, and improve overall workflow efficiency.

Adjusting Power Settings

Setting the computer to "High Performance" mode ensures maximum utilization of CPU and GPU
resources. This setting can be configured in the operating system's Power Options. High-performance

'
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mode prevents the system from entering power-saving states that may hinder editing software
performance.

Steps for adjusting power settings to high-performance
Step 1: Press Windows + | to open Settings.
Step 2: Navigate to System > Power & Battery.

Step 3: Under the "Power Mode" dropdown, select Best Performance.

System > Power

Fig. 3.1.2: Power settings on Windows 11

Managing Startup Applications

Disabling unnecessary start-up applications reduces background resource consumption, leaving more
processing power available for editing tasks. This can be done via the Task Manager or System Settings,
ensuring the system boots quickly and runs efficiently.

Steps for managing startup applications
Step 1: Press Ctrl + Shift + Esc to open the Task Manager.
Step 2: Click on the Startup Apps tab.

Step 3: Disable unnecessary applications by selecting them and clicking Disable.

Optimizing GPU Settings

Configuring the GPU settings to prioritize performance is crucial for systems with dedicated graphics
cards. Software like NVIDIA Control Panel or AMD Radeon Software allows users to assign editing
programs to use the dedicated GPU, ensuring faster rendering and smoother playback of high-resolution
files.

Steps for optimizing GPU settings
Step 1: Right-click on the desktop and select Display Settings.
Step 2: Scroll down and click Graphics Settings under the "Related Settings" section.

Step 3: Click Browse to locate the editing software (or any other software).
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Step 4: Once added, click the app, then Options, and select High Performance.
Step 5: Click Save to apply.

Configuring Virtual Memory

Increasing the virtual memory (paging file size) helps manage large files when RAM is insufficient.
This setting can be adjusted under the Advanced System Settings in the operating system, providing
additional support for resource-intensive tasks like 4K video editing.

Steps for configuring virtual memory

Step 1: Press Windows + S, type Advanced System Settings and select it.

Step 2: Click the Settings button under the "Performance" section in the System Properties window.
Step 3: Switch to the Advanced tab and click Change under "Virtual Memory".

Step 4: Uncheck Automatically manage paging file size for all drives.

Step 5: Select the drive where Windows is installed, choose Custom Size, and enter values (e.g., Initial
Size: 1.5x your RAM size, Maximum Size: 3x your RAM size).

Step 6: Click Set, then OK to save changes.
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Fig. 3.1.3: Configuring virtual memory (paging file size)

Ensuring Disk Optimization

Regular disk cleanup and defragmentation ensure faster read/write speeds for hard drives. For SSDs,
enabling TRIM support improves performance by maintaining optimal storage health. These tasks can
be automated or performed manually through built-in system tools.

Steps to perform disk optimisation

Step 1: Open ‘This PC’ and right-click the drive you want to optimize.
Step 2: Select Properties > Tools > Optimize.

Step 3: Click Optimize for the selected drive.

Step 4: For SSDs, ensure that TRIM is enabled by typing defragment and optimize drives in the search
bar and checking if optimization is turned on.
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Fig. 3.1.4: Disk optimisation

Updating Drivers and Software

Keeping GPU, chipset, and peripheral drivers updated ensures compatibility with the latest editing
software. Additionally, updating the operating system eliminates potential bugs and security

vulnerabilities that may affect performance.

Steps for updating drivers and software

Step 1: Press Windows + X and select Device Manager.

Step 2: Expand Display Adapters, right-click your GPU, and select Update Driver.

Step 3: Follow the prompts to search automatically for updates.

Step 4: Regularly update Windows by navigating to Settings > Windows Update and clicking Check for

Updates.
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Fig. 3.1.5: Updating drivers and software
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_3.1.3 Upgrading Computer Hardware to Meet
Editing Specifications

Efficient editing of high-resolution footage requires a computer that meets specific performance
benchmarks. Upgrading hardware is a cost-effective way to achieve these standards. Here is a step-by-
step guide to analyse the requirements and upgrade the system hardware:

1. Assessing Current Hardware Specifications

Before upgrading, the Dron-o-Grapher must identify the system's existing hardware. This can be
done using built-in tools like System Information on Windows 11 or third-party applications such
as Speccy. Key components to evaluate include the CPU, GPU, RAM, storage, and motherboard
compatibility.

2. Upgrading the Processor (CPU)

Check Motherboard Compatibility: Identify the socket type and chipset to support the new
CPU.

Select a Suitable Processor: Opt for processors with higher core counts, such as an Intel Core i7
or AMD Ryzen 7 series, for smoother multitasking and faster rendering.

Install the Processor: After removing the old CPU, apply thermal paste and carefully mount the
new one. Ensure proper alignment with the socket and secure it with the retention bracket.

3. Enhancing Graphics Capabilities (GPU)

Choose a Dedicated GPU: Upgrade to a model with at least 4 GB VRAM, such as NVIDIA GeForce
RTX 3060 or AMD Radeon RX 6700, for hardware-accelerated editing.

Install the GPU: Insert the new GPU into the PCle x16 slot on the motherboard, connect the
power cables, and secure it in place.

Update Drivers: Download and install the latest drivers from the manufacturer's website for
optimal performance.

4. Increasing System Memory (RAM)

Determine RAM Requirements: For 4K editing, upgrade to at least 32 GB of RAM.

Select Compatible RAM Modules: Ensure the new RAM matches the motherboard's supported
speed and DDR type (e.g., DDR4).

Install RAM: Open the memory slots, align the notches, and firmly press the modules into place
until they click.

5. Expanding Storage

Install an SSD for Speed: Replace or add a solid-state drive (SSD) for faster boot times and
editing software responsiveness. NVMe SSDs are recommended for higher speeds.

Fig. 3.1.6: NVMe SSD

Add an HDD for Capacity: Use an HDD with at least 2 TB storage for large media files.

Configure Storage: Migrate the operating system to the SSD and organize files across drives for
efficient access.
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6. Upgrading Display
Upgrade to a monitor with at least 99% sRGB or Adobe RGB coverage for accurate colour grading
and image adjustments. Calibration tools can also be used to fine-tune colour accuracy.

7. Power Supply Unit (PSU) Consideration

If additional components draw more power, upgrade to a higher-wattage PSU to ensure system
stability. Check the GPU and CPU power requirements before upgrading.

_3.1.4 Importance of Regularly Updating the OS,
Drivers, and Software

Regular updates to the operating system, drivers, and editing software are crucial for maintaining
optimal performance and ensuring compatibility with the latest technologies. These updates provide
security patches, fix bugs, and introduce new features that enhance functionality and user experience.
For Dron-o-Graphers, who rely on high-performance systems for editing tasks, keeping software up to
date ensures smooth operation and access to the latest creative tools.

Updates also ensure compatibility between hardware and software components. For example, updated
drivers enhance communication between the GPU and editing software, leading to faster rendering
and reduced glitches. Similarly, operating system updates may include performance optimizations and
support for newer editing software versions, ensuring seamless workflows. Regular updates minimize
disruptions, improve stability, and enable professionals to stay competitive in the rapidly evolving
technology landscape.

— 3.1.5 Hardware Acceleration Settings

Hardware acceleration refers to the use of specialized hardware, such as the Graphics Processing Unit
(GPU), to perform certain tasks more efficiently than the Central Processing Unit (CPU) can handle
alone.

By offloading specific processing tasks to the GPU, hardware acceleration enhances the speed and
performance of resource-intensive tasks, such as video rendering, real-time image processing, and
applying effects in editing software. This is especially beneficial for Dron-o-Graphers, as it improves the
efficiency and quality of drone footage editing, reducing rendering times and enhancing video playback
smoothness.

To utilize hardware acceleration settings in editing software, follow these steps:

1. Check System Compatibility: Ensure that your computer’s hardware, including the GPU, supports
hardware acceleration. Modern GPUs from brands like NVIDIA (CUDA cores) or AMD (OpenCL) are
designed for this purpose. One can verify GPU compatibility through the device’s manual or system
specifications.

2. Update Drivers: Before enabling hardware acceleration, ensure the GPU drivers are current.
Updated drivers ensure that the GPU communicates efficiently with the software, optimizing
performance.

3. Enable GPU Acceleration in Editing Software:
e Open your editing software (e.g., Adobe Premiere Pro, DaVinci Resolve, or Final Cut Pro).
e Goto the Preferences or Settings menu.
e Locate the Playback or Performance section.

'
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e Find the option to enable GPU acceleration or hardware acceleration. In some software, this
may be referred to as "Mercury Playback Engine" (for Premiere Pro) or "Hardware-accelerated
decoding" (for DaVinci Resolve).

e Select GPU Acceleration or CUDA/OpenCL (depending on your GPU type) from the dropdown
options.

4. Test Performance: After enabling hardware acceleration, monitor the software’s performance.
Check the rendering times, playback smoothness, and overall responsiveness. If you notice any
issues, adjust settings or switch back to CPU-based processing.

5. Adjust GPU Settings (if applicable): Some editing software allows further adjustments to GPU
settings, such as allocating more GPU memory or choosing specific GPU features for acceleration.
Refer to the software's manual for advanced GPU settings that suit your editing needs.
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UNIT 3.2: Editing Techniques and Software Utilization

— Unit Objectives |9

By the end of this unit, the participants will be able to:

1. Compare and contrast different image and video editing software options based on their features
and suitability for specific editing goals.

Install and set up different image and video editing software on a computer.

Utilize various editing features, such as colour correction, filters and effects, cropping and resizing
tools, stabilization, etc., to achieve desired editing goals.

4. Demonstrate the process of implementing proxy or optimized media files to enhance editing
efficiency while preserving original media quality.

5. Show how to render high-resolution files for optimal output quality.

_3.2.1 Comparing Image and Video Editing Software
for Dron-o-Graphers

Running resource-intensive editing software demands a robust computer system capable of handling
high-resolution files, rendering tasks, and advanced effects processing.

Below are the minimum hardware requirements essential for a seamless editing experience:

Editing Software Primary Focus Suitability for Dron-o-Graphers

Ideal for high-quality video editing, advanced
effects, and colour correction for drone footage.

Video Editing

Adobe Premiere
Pro

Excellent for Mac users; powerful for 4K drone

Video Editing (macOs) footage, real-time editing

Final Cut Pro

Video Editing and Colour | Best suited for professionals needing colour
Grading grading for cinematic drone footage

DaVinci Resolve

—______o__________
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Editing Software

Primary Focus

Suitability for Dron-o-Graphers

Excellent for editing high-quality still drone

HitFilm Express

Image Editing images, retouching, and manipulation
Adobe Photoshop
Image Editing Ideal for processing and editing RAW drone
(Photography) photographs, including HDR
Lightroom Classic
. . Great for beginners; suitable for simple drone
Video Editing footage editing with an easy-to-use interface
Corel VideoStudio
Video Editing Best for combining drone footage with special

effects and compositing

Filmora

Video Editing (User-
friendly)

Great for beginner Dron-o-Graphers, offering
simple editing and quick results

blender

Blender

3D Modeling, Animation

& Video Editing

Excellent for advanced Dron-o-Graphers who
want to integrate 3D elements into drone videos
or create complex animations.

K

GIMP

Image Editing

Ideal for Dron-o-Graphers focusing on photo
editing, retouching, and manipulating drone
images with a free, open-source tool.

o
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Editing Software Primary Focus Suitability for Dron-o-Graphers

Great for high-quality photo editing with
Image Editing advanced tools for drone imagery, available at a
one-time low cost.

Affinity Photo

Table. 3.2.1: Image and video editing software

Adobe Premiere Pro and Final Cut Pro are the most advanced, offering detailed features like GPU
acceleration, multi-layer editing, and extensive support for high-definition footage, which is crucial for
handling drone video. DaVinci Resolve stands out for its superior colour grading features, which can be
essential for creating cinematic looks for drone footage.

Fig. 3.2.1: DaVinci Resolve interface

While Adobe Premiere Pro and Final Cut Pro offer professional-grade features, they come with higher
subscription costs, whereas HitFilm Express and Filmora offer free or lower-cost options with slightly
fewer advanced tools.

B Bt e B D b et G e e e S

Fig. 3.2.2: Adobe Premiere Pro interface
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Adobe Photoshop and Lightroom Classic are the industry standards for photo editing, especially
for drone images that require retouching and enhancement. Corel VideoStudio and Filmora are
more beginner-friendly, offering simpler interfaces for editing drone video. GIMP provides a strong
alternative, especially for those seeking a free, open-source solution.

.1 "W

Fig. 3.2.3: Adobe photoshop interface

~3.2.2 Installing and Setting Up Image and Video

Editing Software

Here is a step-by-step guide on how to install and set up the following image and video editing software:

1. Adobe Premiere Pro
Step 1: Download the Software

e Goto the Adobe website.

e Click on "Free Trial" or "Buy Now", depending on your preference.
e Create or sign in to your Adobe account.

e Download and install the Adobe Creative Cloud app.

Step 2: Install Premiere Pro

e Open the Creative Cloud app and find Premiere Pro in the apps section.
e Click on "Install" to start the installation process.
e Once installed, you can open the app from the Creative Cloud or directly from your desktop.

Step 3: Set Up Premiere Pro

e Open Premiere Pro.
e Choose your workspace layout (Editing, Colour Grading, etc.) from the available presets.
e Set up your scratch disks and file organization according to your preferences.
2. Final Cut Pro (macOS)
Step 1: Download from the Mac App Store
e Openthe Mac App Store on your Mac.
e Search for Final Cut Pro.

e Click "Buy" (or use your Apple ID if you are using the trial version) to purchase or download the
app.
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5.

Step 2: Install the Software

e Final Cut Pro will automatically start downloading and installing.
e Once installed, the software will be available in your Applications folder.

Step 3: Set Up Final Cut Pro

e Open Final Cut Pro.

e Set your preferences (e.g., library location, file handling).
e Start a new project or import your media to begin editing.
DaVinci Resolve

Step 1: Download the Software

e Visit the DaVinci Resolve website.
e Choose the version based on your operating system (Windows, macQOS, or Linux).
e Download the free or paid version, depending on your needs.

Step 2: Install DaVinci Resolve

e Run the downloaded installer and follow the on-screen instructions.
e Complete the installation and launch the application from your desktop or start menu.

Step 3: Set Up DaVinci Resolve

e On the first launch, configure your preferences (e.g., media storage, timeline, GPU settings).
e Import media files and start editing in the cut, edit, colour, or delivery workspace.

Filmora

Step 1: Download the Software

e Goto the Filmora website.
e Choose the version for your system (Windows or macOS).
e Click "Download" to get the installer.

Step 2: Install Filmora

e Open the downloaded installer file.
e Follow the prompts to complete the installation.
e Once installed, open the application from the desktop or start menu.

Step 3: Set Up Filmora

e Upon the first launch, you can select your preferred workspace layout.
e Set your media folder and import files.

e Start a new project or open an existing one to begin editing.

Adobe Photoshop

Step 1: Download the Software

e Go to the Adobe website.

e Select the "Free Trial" or "Buy Now" option and sign in or create an Adobe account.
e Download the Adobe Creative Cloud app.
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Step 2: Install Photoshop

e QOpen Creative Cloud and find Photoshop.
e (Click "Install" to download and install the software on your system.

Step 3: Set Up Photoshop

e Launch Photoshop after installation.

e Configure your workspace preferences (tools, panels, etc.).

e Start a new project or open existing images to begin editing.
6. Lightroom Classic

Step 1: Download the Software

e Visit the Adobe website.
e Choose the "Free Trial" or "Buy Now" option.
e Download and install the Adobe Creative Cloud app.

Step 2: Install Lightroom Classic

e Open the Creative Cloud app and locate Lightroom Classic.
e Click "Install" to install Lightroom Classic.

Step 3: Set Up Lightroom Classic

e Once installed, open Lightroom Classic.

e Choose the location of your photo library and begin importing images.

e Set up file management preferences, such as where your photos will be stored.
7. GIMP (GNU Image Manipulation Program)

Step 1: Download the Software

e Visit the GIMP website.

e Choose your operating system (Windows, macQS, or Linux).

e Click on the download link to get the installer.

Step 2: Install GIMP

e Run the downloaded installer and follow the prompts to complete the installation.
e Once installed, GIMP will be available from the start menu or desktop shortcut.

Step 3: Set Up GIMP

e Launch GIMP.
e Set up your preferred workspace layout and tools.
e Start a new project or open an existing image to begin editing.
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_3.2.3 Utilizing Editing Features to Achieve Desired
Editing Goals

For Dron-o-Graphers aiming to enhance the quality of their drone footage, utilizing various editing
features such as colour correction, filters and effects, cropping and resizing tools, stabilization, and
more is crucial for achieving professional results.

Below is a detailed guide to utilizing these editing features effectively within the context of editing
drone footage.
1. Colour Correction

Colour correction is the process of adjusting the colours in your video to achieve a balanced and
visually appealing look. It can help correct issues like overexposure, underexposure, or incorrect
colour balance, making the footage look more natural and vibrant.

Steps:

e Adjust Exposure: Use the exposure slider to correct underexposed or overexposed footage.

e White Balance: Adjust the white balance to fix the colour temperature. For instance, you can
make the image cooler or warmer depending on the lighting conditions.

e Shadows and Highlights: Modify the shadows and highlights to bring out details in dark or
bright areas.

e Saturation: Increase or decrease the saturation to make colours more vivid or muted.

e Use LUTs (Look-Up Tables): Many editing programs provide LUTs and preset colour profiles that
instantly change the look of your footage.

e Tools: Adobe Premiere Pro, Final Cut Pro, DaVinci Resolve
2. Filters and Effects

Filters and effects are used to enhance the overall look of your footage, adding creative elements
like a vintage feel, cinematic tone, or futuristic look. They can also help improve certain footage
aspects, such as brightness, contrast, or sharpness.

Steps:
e Apply Preset Filters: Software like Filmora and Adobe Premiere Pro offers various filters that
can be applied to an entire video or image in one click.

e Use Effects for Dynamic Appeal: Add transitions, blurs, or glows to make the video more
engaging. You can apply effects like lens flares for dramatic impact or motion blur for smooth
transitions.

e Experiment with Custom Effects: If you're experienced, you can create custom effects by
combining different editing layers, giving a unique aesthetic to your video.

e Tools: Adobe Photoshop (for images), Adobe Premiere Pro, DaVinci Resolve (for videos)
3. Cropping and Resizing

Cropping and resizing allow you to focus on the essential part of your footage, removing unwanted
areas or adjusting the aspect ratio to fit different platforms.

Steps:

e Cropping: Select the crop tool and choose the area you want to keep. For example, if your
drone footage has unnecessary elements or distractions, crop them out to focus on the subject.

'
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e Resizing: If the video or image is too large or too small, adjust its resolution. Resize footage to
fit the intended platform (e.g., Instagram's square format, YouTube's 16:9 format).

e Aspect Ratio: When resizing, ensure the aspect ratio matches the intended output, whether it's
for social media posts or professional presentations.

e Tools: Filmora, DaVinci Resolve, Adobe Photoshop (for images), Final Cut Pro (for videos)
4. Stabilization

Drone footage may suffer from shakiness, especially when captured in windy conditions. Stabilization
tools help smooth out this footage, giving it a more professional and cinematic feel.

Steps:
e Automatic Stabilization: Many editing software programs offer automatic stabilization features,
where the software analyzes the video and applies a smoothening effect.

e Manual Stabilization: In case automatic stabilization is not sufficient, some tools allow you to
manually adjust settings like crop ratio or apply a motion-tracking technique.

e Sensitivity Settings: Adjust the sensitivity of the stabilization to avoid over-smoothing, which
may make the footage appear unnatural.

e Tools: Adobe Premiere Pro, DaVinci Resolve, Final Cut Pro
5. Sharpness and Clarity

Ensuring that the footage is sharp and clear is essential for professional-quality videos. Sometimes,
drone footage may appear blurry due to motion or focus issues.

Steps:
e Sharpening: Use the sharpening tool to enhance the clarity of your video or image. Apply a
subtle effect to avoid creating noise.

e Reduce Noise: If sharpness increases the noise in the video, use noise reduction tools to
minimize graininess, especially in low-light situations.

e Tools: DaVinci Resolve, Adobe Premiere Pro, Filmora
6. Audio Enhancements

Audio is a key component of video editing. You may want to adjust the background noise, enhance
dialogue, or add sound effects for better engagement.

Steps:
e Background Noise Reduction: Use noise reduction filters to remove hums, clicks, or other
distractions.

e Volume Levels: Adjust the volume of background music and sound effects to ensure they
complement the visual content.

e Audio Effects: Add sound effects such as echoes, reverb, or custom audio transitions to match
the visual tone of your footage.

e Tools: Adobe Premiere Pro, Final Cut Pro
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_3.2.4 Implementing Proxy or Optimized Media Files
to Enhance Editing Efficiency

For Dron-o-Grapher, working with high-resolution drone footage and editing large video files can
be resource-intensive, slowing down the workflow. Proxies or optimised media files can be used to
improve editing efficiency without sacrificing the quality of the final output. These files are lower-
resolution versions of the original media that are easier to work with during editing. Once the editing is
complete, the software can switch back to the original high-resolution files for final rendering.

Here's a detailed guide on how to implement proxy or optimized media files in editing software.

1. Understanding Proxy and Optimized Media

e Proxy Files: These are low-resolution copies of your original media files. They are much smaller
in size and easier to edit. Proxy files are used during editing to improve performance and speed
up playback.

e Optimized Media: Optimized media files are smaller versions of the original footage but are not
as compressed as proxies. These files balance quality and performance, offering a good trade-
off for smooth editing.

2. Preparing Media Files for Proxy or Optimized Media Workflow

Before beginning the editing process, the drone footage should be organized and ready for proxy
generation.

Steps:
e OrganizeFiles: Store allthe footagein an organized folder structure. Label your files appropriately
to avoid confusion when switching between proxies and original media.

e Backup Originals: Always back up your original high-resolution footage in case something goes
wrong during the proxy creation process.

3. Creating Proxy or Optimized Media Files

Most modern editing software like DaVinci Resolve, Adobe Premiere Pro, or Final Cut Pro allows
you to generate proxies or optimized media during import.

Steps:
e In DaVinci Resolve:
o Import your footage into the media pool.
o Right-click on the footage and choose "Generate Proxy Media."
o Resolve will automatically create proxies and link them to your original media.
e In Adobe Premiere Pro:
o When importing, select the option to "Create Proxies."
o Choose the preset proxy settings (such as low resolution) or configure custom settings.
o Premiere Pro will create and link the proxies to the original footage.
e In Final Cut Pro:
o Import the media into the library.
o Go tothe “Import Settings” and enable "Create Optimized Media."
o Final Cut Pro will generate optimized media automatically for smoother playback.
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4. Editing with Proxy or Optimized Media

The editing process can begin once the proxy or optimized media files are generated and linked to
the original files.

Steps:

e Editing in Proxy Mode:
o Most editing software automatically switches to proxy media during editing, which reduces
lag and improves playback speed.

o You can now easily perform all your editing tasks, such as trimming, colour correction,
adding effects, and transitions.

e Previewing in Real-Time: The low-resolution proxies allow for smooth editing, even when
handling large files. This ensures a seamless workflow, especially when working with 4K or
higher resolution footage.

5. Switching Back to the Original Media for the Final Render

After completing the editing with proxies, the last step is to switch back to the original high-
resolution footage for rendering and final output.

Steps:

¢ |n DaVinci Resolve:

o Go to "Playback" and uncheck the “Use Proxy Media” option.

o Resolve will automatically switch to the original high-resolution files.
e In Adobe Premiere Pro:

o Click on the "Toggle Proxies" button in the program window or uncheck the proxy option in
the settings to revert to the original footage.

¢ In Final Cut Pro:

o Disable the "Use Optimized Media" setting under "Playback" preferences to revert to the
original files.

6. Exporting the Final Video

Now that you are working with high-resolution media files, you can export your final project in the
highest quality possible.

Steps:
e Choose Export Settings: Select the resolution, format, and other export settings based on your
delivery requirements (e.g., 1080p for web, 4K for professional projects).

e Render and Export: The editing software will now use the original media to create the final
rendered video in the desired resolution and quality.

Benefits of Using Proxy or Optimized Media
Improved Performance

When working with high-resolution footage, such as 4K, 6K, or even 8K drone videos, the files can be
large and require significant processing power to edit. This can lead to slow performance, lag, or even
crashes, especially if your computer’s hardware isn’t equipped to handle such demanding tasks. Proxy
and optimized media files are lower-resolution versions of the original footage, allowing you to work
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with much smaller file sizes. This makes editing more responsive and efficient, even on computers with
limited processing power, RAM, or storage capacity. The lower resolution of proxy files reduces the load
on your system, enabling smoother playback, faster rendering, and easier manipulation of the video
during the editing process.

Faster Playback

One of the key advantages of using proxies or optimized media files is the significant improvement
in playback speed. Since proxies are much smaller than the original files, they require less processing
power to decode and display, resulting in faster playback speeds. This is especially beneficial when you
need to preview complex edits, transitions, and effects in real-time. With proxy files, you can experience
near-instant feedback when scrubbing through the timeline or playing back sequences without waiting
for the computer to catch up. In contrast, using high-resolution footage directly can cause stuttering,
lagging, or dropped frames during playback, which slows down the entire editing workflow. Proxies
eliminate these issues and make the editing process far more fluid and enjoyable.

Efficient Workflow

Proxy workflows enable a much more efficient editing process. Dron-o-Graphers often work with hours
of drone footage, and editing high-resolution files in real-time can be slow and cumbersome. By using
proxies, you can perform tasks like trimming, colour correction, applying effects, and adding transitions
much more quickly. Once you’ve completed your edit using the proxies, the software allows you to
switch back to the original high-resolution files for the final export, ensuring that the finished project
retains its top quality. This efficient workflow reduces time spent waiting for files to load, buffers to
render, or edits to apply, leading to a smoother and more productive editing experience. Furthermore,
proxy files save disk space, which is particularly useful when working with extensive footage in a project.
This allows for quicker editing, fewer performance bottlenecks, and a streamlined process from start
to finish.

3.2.5 Rendering High-Resolution Files

Rendering is the process of generating the final output of a project after editing. It involves compiling all
the edits, effects, transitions, and adjustments to the raw footage into a cohesive video file. Rendering
is essential for creating high-quality video files that can be shared or published. It ensures that the video
plays smoothly with all edits intact, in the correct resolution, and optimised playback or distribution
settings.

Here’s how a Dron-o-Grapher can render high-resolution files for optimal output quality in various
editing software:

Rendering in Adobe Premiere Pro
Step 1: Complete the Editing Process

Before rendering, ensure that all the editing, colour correction, and effects have been applied to your
footage. Verify that all video tracks, audio, and effects are finalized.

Step 2: Set the Sequence Settings

Ensure that your sequence settings match your desired output's resolution and frame rate. To do this,
go to Sequence > Sequence Settings and verify the dimensions, frame rate, and pixel aspect ratio.

'
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Step 3: Choose the Output Format

Click on File > Export > Media. In the Export Settings dialogue box, choose the format (H.264, ProRes,
etc.), and ensure that the resolution matches the high-quality settings you want to export (e.g., 4K or
1080p).

Step 4: Adjust the Bitrate

In the Bitrate Settings section, set the Target Bitrate to a high value to ensure better video quality. A
higher bitrate usually results in better video quality at the cost of a larger file size.

Step 5: Export the Video

Click Export to begin the rendering process. Premiere Pro will process all the effects, transitions, and
adjustments and create the final video file.

Rendering in Final Cut Pro

Step 1: Complete the Project

Ensure all edits, transitions, and colour grading are complete before starting the render process.
Step 2: Set the Export Settings

Go to File > Share > Master File to open the export settings window. Here, you can choose the format,
codec, and resolution. Select the appropriate resolution (e.g., 4K or 1080p) and adjust any other
settings for the output.

Step 3: Choose the Codec and Quality

Final Cut Pro allows you to choose between various codecs like Apple ProRes or H.264. For higher-
quality rendering, use ProRes, as it provides a lossless output.

Step 4: Export the Video
After setting your parameters, click Next to choose the location for saving your file, and then click Save
to begin rendering.
Project Name: 4K Test
Starting Timecode: 00:00:00;00 ¥ Drop Frame

Video: | 4K
Format

3840x2160 ¢ | 2087p

Resolution Rate

Rendering: = Apple ProRes 422
Codec

Color Space

Audio: | Stereo ; 48kHz

Channels Sample Rate

Cancel

Fig. 3.2.4: Rendering options in Final Cut Pro
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Rendering in DaVinci Resolve
Step 1: Finalize Your Edits

Once your editing and grading are complete, go to the Deliver tab at the bottom of the screen to
prepare for rendering.

Step 2: Choose the Output Format

In the Render Settings, select the format (e.g., QuickTime, MP4, or DNxHD) and codec (e.g., H.264,
ProRes). You can also adjust the resolution and frame rate to match your desired output quality (e.g.,
4K at 30 fps).

Step 3: Set the Output Location

Select the location where you want to save the rendered video. You can also choose to add it to a
Render Queue for batch processing.

Step 4: Start Rendering

Click on Add to Render Queue, then click Start Render to begin processing the file. DaVinci Resolve will
render the video, applying all effects and adjustments, and output a high-resolution file.

Fig. 3.2.5: Rendering options in DaVinci Resolve

Rendering in Adobe Photoshop (for Image Files)
Step 1: Finalize the Image Edits

Ensure that you've finished any colour correction, cropping, or effects for the image. Photoshop does
not render video like other editing software but renders images after processing.

Step 2: Choose the Export Settings

Go to File > Export > Export As to choose your desired file format (JPEG, TIFF, PNG, etc.). Select the
appropriate resolution for the image (e.g., 300 dpi for print or 72 dpi for web).
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Step 3: Set the Output Quality

You can adjust the quality and file size in the Export As window. Set the quality to 100% for high-
resolution images to ensure the image retains its full detail.

Step 4: Save the Image

Click Export to save the high-quality image to your desired location. Photoshop will process and export
the image in the selected resolution and file format.
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UNIT 3.3: File Management and Data Backup

— Unit Objectives |9

By the end of this unit, the participants will be able to:

1. [lllustrate ways to organize files into a logical folder structure for efficient file management.
2. Evaluate the storage space required for storing drone photographs and footage.

3. Utilize external hard drives or SSDs with sufficient capacity to accommodate drone files.

4

Show how to transfer drone files from memory cards or internal storage to the computer's primary
storage device or external hard drives.

5. Implement backup solutions, such as cloud storage services or RAID systems, to protect drone files
from loss or damage.

6. Demonstrate the process of setting up and scheduling regular backups to ensure consistent data
backup for drone files.

— 3.3.1 Efficient File Management Practices

Organizing files into a clear and logical folder structure is crucial for efficient workflow, especially when
managing large amounts of media, such as drone footage and images. Proper file organization helps
Dron-o-Graphers quickly locate, edit, and back up their files while reducing the risk of losing important
data.

Here’s a step-by-step guide to help a Dron-o-Grapher organize their files effectively:
Step 1: Create a Master Folder for Each Project

Each project should have a dedicated master folder to keep all associated files in one place. The project
name should be specific and clear to avoid confusion. For example, if the Dron-o-Grapher is working on
a project for a wedding shoot, the folder name could be Wedding_Shoot_January_2024.

Step 2: Organize Subfolders for Different Media Types

Inside the master folder, create subfolders for various types of media and content, ensuring that each
file type is easily accessible. Common subfolders include:

e Footage: For video files from drones and cameras.

e Images: For still images captured from the drone or camera.

e Audio: For audio tracks or voiceovers used in the project.

e Exports: For final output files, such as edited videos or photos.

e Assets: For stock footage, graphics, or additional resources used in the project.

e Raw Files: These are the unedited, original media files (important for backing up).

Step 3: Label Files Consistently

Adopt a clear and consistent naming convention for files. Use descriptive names for video files, including
the date, camera angle, and sequence number. For example:

e Footage/Drone_Footage 2024-01-15_Anglel.mov
e Images/Drone_Photography_2024-01-15_Landscape.jpg

—_______o__________
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This helps Dron-o-Grapher identify the content at a glance, reducing time spent searching for specific
files.

Step 4: Date and Version Control

For version control, include the version number in file names when working with different iterations
of the same file. This ensures that earlier versions are saved but not mistaken for final versions. For
example:

e Project_Versionl.mp4
e Project_Version2.mp4

Including dates in file names, especially for footage and images, helps maintain an organized timeline.
Step 5: Use Cloud or External Storage for Backup

Back up important files on cloud storage or external hard drives to prevent data loss. This is particularly
critical for large video files and drone footage that may take up significant space. Dron-o-Grapher
should regularly back up project folders to a reliable storage device.

Step 6: Archive Completed Projects

Once a project is completed, it should be archived. Move the project folder to a dedicated archive drive
or cloud storage that is not part of the active workflow. Label these folders with the project name and
completion date for easy retrieval later.

Step 7: Regular Maintenance

Regularly clean up old or unused files from the system to maintain organization. This includes deleting
any temporary files, redundant backups, or unnecessary duplicates. Dron-o-Grapher should periodically
review and organize storage to avoid clutter.

3.3.2 Evaluating Storage Space for Storing Drone

Photographs and Footage

The storage space required for storing drone photographs and footage depends on several factors,
including the quality of the images and videos, the resolution, and the length of the footage. Drone
cameras today can capture high-resolution images and videos, often in 4K or even 6K, significantly
increasing the files' size. Understanding the storage requirements is essential to ensure that Dron-
o-Graphers have sufficient space to store their media without running into issues during shooting or
editing.

For drone photographs, the file sizes depend on factors like the camera’s megapixel rating and the file
format used. Depending on the resolution and camera quality, drone photos taken in RAW format can
range from 20MB to 60MB per image. JPEG images, being compressed, are smaller, ranging from 5MB
to 15MB per photo. If a Dron-o-Grapher is shooting a large number of images for a project, such as a
landscape shoot or real estate project, the total storage requirement can increase quickly. For example,
a 500-image project in RAW format could require 10GB to 30GB of storage.

For drone video footage, the size can vary dramatically based on the resolution, frame rate, and codec
used. A 4K video file recorded at 30 frames per second (fps) could require around 375MB per minute
of footage if recorded using the H.264 codec. Higher frame rates, such as 60fps, can double the storage
requirement, resulting in approximately 750MB per minute of footage. The storage demands are much
greater for high-resolution videos in 6K or 8K. A 5-minute 4K video may require 2GB to 4GB, while a
10-minute 6K video could require 12GB to 15GB of storage space.
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The total data generated can be substantial because drone footage often requires multiple takes,
particularly for cinematic shots or complex aerial manoeuvres. A single drone project involving several
hours of footage can easily exceed 100GB to 500GB, depending on the number of shots, resolution, and
frame rate. This makes it important for Dron-o-Graphers to invest in high-capacity storage options such
as external hard drives or SSDs for faster read/write speeds and cloud storage for backup and remote
access.

Managing Storage Needs for Editing

Once the drone footage and images are captured, editing them requires additional space. Editing
software like Adobe Premiere Pro or DaVinci Resolve often creates temporary files during editing,
further increasing the storage requirements. Dron-o-Graphers should plan for at least 2 to 3 times the
original file size for editing purposes. For instance, if the raw footage takes up 50GB, the project files,
edits, and renders could require an additional 100GB to 150GB.

Additionally, the required storage can increase substantially when rendering high-resolution videos for
final output, especially if the video is rendered in 4K or higher. Therefore, it is crucial to account for
both the original media and the temporary files generated during the editing process when evaluating
the total storage space.

— 3.3.3 Using External Storage

For Dron-o-Graphers, storing large amounts of drone footage and photographs is essential, as high-
resolution images and videos quickly consume substantial storage space. Using external hard drives
(HDDs) or solid-state drives (SSDs) is an effective solution for storing and managing drone files. Below
is a detailed guide on how to use these devices efficiently:

Step 1: Choosing the Right External Storage Device

The first step in storing drone files is selecting the right external storage device. Two primary options
exist: external hard drives (HDDs) and solid-state drives (SSDs). Both have their pros and cons:

e External HDDs: These are more affordable and provide larger storage capacities at lower prices.
However, they are slower in terms of read/write speeds compared to SSDs. HDDs are ideal for
Dron-o-Graphers who need large storage space without high-speed requirements and are useful
for long-term archival storage.

e External SSDs: These offer faster read/write speeds, which are crucial for editing and working
with large files directly from the drive. SSDs are ideal for active editing, as they allow faster data
transfers, making the workflow smoother. The higher price tag of SSDs is justified by their speed
and durability, making them an excellent choice for current projects and regular editing tasks.

Fig. 3.3.1: External SSDs
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Step 2: Ensuring Sufficient Storage Capacity

When selecting an external hard drive or SSD, it's important to ensure that it has enough capacity to
store both the raw footage and any future files generated during the editing process. As mentioned
earlier, high-resolution drone footage, such as 4K or 6K, can consume several gigabytes of storage per
minute. A typical drone project could require 100GB to 500GB of space or even more for larger projects.

For Dron-o-Graphers, a good rule of thumb is to select an external storage device with at least double
the storage you anticipate needing for your project. For example:

e For a project requiring 200GB of storage, choose a device with 500GB or 1TB of space to allow for
future media, edits, and temporary files.

e For extensive projects involving multiple drone shoots or long-form videos, opt for drives with 2TB
or more capacity.

Step 3: Connecting the External Drive to Your Computer

Connect the appropriate cables after purchasing the right external storage device to your computer.
Most external hard drives and SSDs connect via USB 3.0 or USB-C ports. Some high-end SSDs may use
Thunderbolt or eSATA for faster transfer speeds. Follow these steps to connect the external drive:

1. Plug the external hard drive or SSD into your computer using the provided cable.

2. If prompted, wait for the computer to detect the device and install any necessary drivers. In most
cases, the device will be recognized automatically.

3. Once connected, the drive should appear in your File Explorer (Windows) or Finder (Mac) under
"This PC" or "Devices."

USB 3.1 Gen 2 USB 3.1 Gen 1

Thunderbolt 3 USB 3.1 Gen 2 USB 3.1 Gen 1
40Gh/s 10Gb/s 5Gh/s

Fig. 3.3.2: USB and Thunderbolt ports

Step 4: Organizing Files on the External Drive

Once the external storage is connected, organising the files into a logical folder structure is crucial for
easy management and retrieval. Here's how you can do this:
1. Create a main folder on the external drive (e.g., "Drone Projects").

2. Inside the main folder, create subfolders for each project or shoot (e.g., "Project 1 - Landscape
Shoot").

3. Within each project folder, create additional subfolders to separate different types of files:
e RAW Footage
e Edited Footage

e Photos
e Audio
e Exports

4. Label the folders clearly with project names and dates for easy identification.
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This organization allows you to quickly locate files and minimizes the risk of losing important footage.

It also streamlines your workflow during the editing process.

Step 5: Regularly Backing Up Files

External hard drives and SSDs are great for active work and storage, but they can still fail due to various

reasons (e.g., physical damage or file corruption). Therefore, it is essential to back up your files regularly.

1. Use a cloud storage service (e.g., Google Drive, Dropbox, or Amazon Drive) to back up important
files.

2. Consider a RAID (Redundant Array of Independent Disks) setup for added redundancy if you work
with large data.

3. Use backup software to schedule automatic backups of your drone files to your external drive,
ensuring you always have copies of your work.

C &

<

Dropbox Google Drive OneDrive

Fig. 3.3.3: Cloud storage service providers

Step 6: Safely Eject the External Drive

When you're done working with the external storage, always eject the drive safely to prevent data
corruption. Follow these steps:

1. In Windows, click the "Safely Remove Hardware" option in the system tray and select your external
drive.

2. In Mac, drag the external drive icon to the trash or right-click and choose Eject.

Wait until the drive's light turns off or the computer notifies you that it is safe to disconnect before
physically unplugging the device.

— 3.3.4 Transferring Drone Files to Internal/External Storage ——

Transferring drone files to your computer's primary storage or an external hard drive is crucial for
organizing and backing up footage after every flight. Below is a step-by-step guide for Dron-o-Graphers
to efficiently transfer and store drone files:

Step 1: Remove the Memory Card or Access Internal Storage
1. Turn off the Drone: Before removing the memory card, power off your drone to ensure there’s no
ongoing data writing process.

2. Remove the Memory Card: Open the memory card slot on your drone and carefully eject the
memory card (usually microSD) from the slot.

3. Access Internal Storage: If your drone stores footage in its internal storage, use the USB cable
provided by the manufacturer to connect your drone directly to the computer. Ensure the drone is
powered on during this process.
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Step 2: Connect the Memory Card or Drone to the Computer

1. For Memory Cards:

e Insert the memory card into a card reader connected to the computer’s USB port (most modern
laptops/desktops support microSD cards directly).

e |If your computer has an SD card slot, insert the card directly into the slot.
2. For Internal Storage:
e Use the USB cable provided by the drone manufacturer to connect the drone to your computer.

e Alternatively, if the drone supports Wi-Fi transfer, you can connect wirelessly (check your
drone's manual for instructions on this method).

Step 3: Open File Explorer (Windows) or Finder (Mac)

1. For Windows:

e Once the memory card or drone is connected, open File Explorer (press Windows key + E) and
navigate to This PC.

e The memory card or internal storage should appear as a new device (e.g., "Drone Storage" or
"SD Card").

2. For Mac:

e Open Finder and look under the Devices section. The external memory or connected drone
storage will appear there.

Step 4: Copy the Files to the Computer's Primary Storage or External Hard Drive

1. Choose Destination Folder:

e Create a New Folder on your primary storage (usually the C: drive) or external hard drive where
you want to save the footage. It’s good practice to name the folder by project or shoot name
for easy identification later.

2. Copy Files:

e Open the memory card or internal storage folder. Select the video and photo files you want to
transfer (typically found in folders such as DCIM or MISC).

e Right-click the selected files and choose Copy (or Ctrl + C).

3. Paste Files:
e Go to the destination folder you created on your primary storage or external hard drive.
e Right-click inside the folder and choose Paste (or press Ctrl + V) to transfer the files.

Step 5: Verify the Transfer
1. Check the File Sizes: Ensure that all files have been copied correctly by checking their sizes. If some
files are too large and fail to transfer, try again.

2. Open Files to Verify: Open a few files (photos or videos) from the new location on your computer
to verify that the transfer was successful and that the files are not corrupted.

Step 6: Safely Eject the Memory Card or External Drive

1. Windows: In File Explorer, right-click on the external drive or memory card and select Eject.
2. Mac: In Finder, right-click on the external drive or memory card and select Eject.
3. Wait for the device’s light to turn off or the system to notify you that disconnecting is safe.
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Step 7: Backup Files
e Cloud Backup: It is always a good practice to back up your drone files to a cloud service like Google
Drive, OneDrive, or Dropbox for extra security.

e External Backup: Copy your important files to a secondary external hard drive to safeguard against
potential data loss.

Step 8: Delete Files from the Memory Card (Optional)

Once you have successfully transferred and backed up the files, you may choose to delete the files from
the memory card to free up space for future flights. Always ensure that you have at least one backup
before deleting files.

— 3.3.5 Implementing Backup Solutions to Protect Drone Files —

As a Dron-o-Graphher, protecting drone files is crucial to ensure the safety of valuable aerial footage
and photographs. Drone files can be large, and losing them due to storage failures, accidental deletion,
or technical issues can have significant consequences. Implementing reliable backup solutions helps
mitigate the risk of data loss and provides peace of mind when handling high-quality media.

Here, we will discuss two popular backup solutions, Cloud Storage Services and RAID Systems, and how
they can be implemented to protect drone files.

Cloud Storage Services

1. Choose a Cloud Storage Provider:
Choose a cloud storage provider based on your storage needs, budget, and ease of use. For example,
Google Drive offers 15 GB of free space, while services like Amazon S3 and Dropbox provide scalable
storage solutions for larger datasets.

2. Sign Up and Set Up an Account:
Create an account on the chosen cloud platform and follow the instructions to set up the storage
space.

3. Install the Cloud Storage App:
Many cloud storage services offer desktop apps that synchronize files between your computer and
the cloud. Download and install the app on your desktop or laptop.

4. Upload Drone Files to the Cloud:

Once installed, you can drag and drop your drone files into the cloud storage folder on your local
device. The app will automatically sync the files to the cloud server. For Google Drive, use the
Backup and Sync tool to automatically sync specific folders containing drone files.

5. Enable Automatic Backup (Optional):

Many cloud storage services offer automatic backup features, which can be set to sync folders
containing your drone files without manual intervention. This feature ensures that new drone
footage is automatically backed up.

6. Access and Restore Files:

Cloud storage allows you to access your drone files from any device with an internet connection,
whether you’re travelling or working remotely. In case of data loss or corruption, you can restore
your files easily by logging into your cloud storage account.
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Benefits of Cloud Storage:

Cloud storage offers significant benefits for Dron-o-Graphers, especially when it comes to remote
access. With cloud storage, files can be accessed from anywhere, allowing Dron-o-Graphers to work
seamlessly across different devices or share footage with clients remotely. This flexibility is especially
useful for those who travel frequently or need to collaborate on projects with others.

Additionally, cloud storage provides enhanced data security through encryption and advanced security
protocols. These measures help protect drone files from unauthorized access or data breaches.
Furthermore, cloud storage is scalable, meaning Dron-o-Graphers can easily expand their storage
capacity as their collection of drone footage grows without the need for physical hardware upgrades.

RAID Systems (Redundant Array of Independent Disks)

RAID is a data storage technology that combines multiple physical drives into a single logical unit to
enhance performance, data redundancy, and fault tolerance. This setup is ideal for those working with
large amounts of data, such as drone footage, and who need high data protection. RAID offers different
configurations based on the required level of redundancy.

Advantages [liei® o oo Bl | BB | [ ENRE ey
o b 1 s e Dak bt [
Process i Disk Mirrosing Striping + Pority Striping +Double Parity  Mirmaring+Striping
Minimum of Number of Disk 2 | 3 4 4
FRead Performance High High High High
Write Perfarmance Medium Low Low High
Fault Tolerance Fault- Tolerant Fault- Tolerant Fault- Tolorant Fault- Tolerant
Storage Efficiency n0% BE%-05% 50%-90% 50%
Expaensive Expensive Viery Expensive Expensive

Fig. 3.3.4: Popular RAID configurations for backup

Steps to Implement a RAID System for Drone Files:

1. Choose the Right RAID Configuration:

e Decide on the RAID level based on your needs. If you're looking for high redundancy with
moderate performance, RAID 5 might be suitable. If you need higher performance and
redundancy, RAID 10 is the best option.

2. Purchase the Necessary Hardware:

e Purchase the required number of hard drives and a RAID controller (either hardware-based or
software-based). The controller manages the RAID array and ensures data is written and read
correctly across the drives.

e Choose hard drives with similar storage capacities for optimal performance.
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3. Set Up the RAID Array:

e Install the drives into the RAID enclosure or your desktop PC. If using a software RAID setup, you
may need to install RAID management software on your computer.

e Follow the RAID controller’s instructions to configure the drives into the chosen RAID setup.

4. Format and Initialize the RAID Array:
e Once the drives are connected, format the RAID array to create a single logical volume.
e This process will prepare the array for storing drone files.

5. Store Drone Files on the RAID Array:

e After configuring the RAID system, transfer your drone files to the RAID array like any external
storage device. The RAID system will automatically handle data replication or parity as per the
chosen configuration.

6. Monitor the RAID Array for Failures:

e Most RAID systems come with management software to monitor the status of the drives and
alert you in case of a failure. Regularly check the health of the array to prevent data loss.

Benefits of RAID Systems

RAID systems provide crucial benefits for Dron-o-Graphers, particularly in terms of fault tolerance.
Configurations like RAID 1 and RAID 5 ensure that data is protected from drive failures by duplicating
it across multiple drives or distributing parity information. This redundancy helps minimize the risk of
data loss, providing peace of mind when working with valuable drone footage.

In addition to fault tolerance, RAID systems can offer a performance boost, especially configurations
like RAID 0 and RAID 10. These setups enhance read and write speeds, which is beneficial when working
with large video files that require quick processing. Furthermore, RAID systems provide a cost-effective
solution for implementing redundancy, making them an ideal choice for Dron-o-Graphers handling
large volumes of data, as they can avoid the ongoing costs associated with cloud storage.

_3.3.6 Setting Up and Scheduling Regular Backups
of Drone Files

To ensure the safety and security of drone files, a Dron-o-Grapher must establish a consistent backup
routine. This can prevent data loss due to accidental deletion, hardware failure, or other unforeseen
issues. The process outlined below explains how to set up and schedule regular backups to protect your
drone footage and images effectively.

Step 1: Choose a Backup Solution

e The first step is to choose an appropriate backup solution. Dron-o-Graphers have several options,
such as:

e Cloud storage services include Google Drive, OneDrive, and Dropbox.

e External Hard Drives or SSDs for physical backup storage.

e RAID Systems for large-scale, fault-tolerant backup.

Each of these options provides a safe storage solution, but cloud storage allows for remote access,
while RAID systems offer redundancy and high performance.
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Step 2: Set Up Backup Software (for cloud or external drives)

e For Cloud Storage: Download and install the cloud storage app on your computer. Sign in with your
account (e.g., Google Drive, OneDrive). Ensure that your cloud storage has sufficient capacity for
your drone files.

e For External Drives: Connect your external hard drive or SSD to the computer. Ensure the system
properly recognizes the device. It's recommended that the external drive be formatted to the
appropriate file system, such as NTFS (Windows) or HFS+ (Mac).

e For RAID Systems: Set up RAID on your desktop or use a RAID-enabled external hard drive. Follow
the manufacturer’s instructions for configuring the RAID system.

Step 3: Select Files to Back Up
Select the drone files you wish to back up. Typically, this includes:

e Raw footage or images captured by the drone.
¢ Edited video and photo files.
e Project files if you are using editing software like Adobe Premiere Pro or Final Cut Pro.

Organizing the files into a clear folder structure before backing them up for easier retrieval later is
essential.

Step 4: Enable Automatic Backup (for Cloud Storage or External Drives)

e For Cloud Storage: Use the automatic sync feature provided by the cloud app. This allows files to
be automatically backed up as soon as they are added or modified on your computer. Ensure the
backup folder is properly synced with your cloud storage.

e For External Hard Drives: Use backup software (e.g., Windows File History, Mac Time Machine) to
automate backups to external drives. Schedule daily or weekly backups depending on how often
you work with new footage.

o For Windows (File History): Go to Settings > Update & Security > Backup. Select Add a drive and
choose the external hard drive. Turn on Automatically back up my files.

o For macOS (Time Machine): Connect your external drive, then go to System Preferences >
Time Machine. Select the external hard drive as the backup disk and turn on Time Machine to
schedule regular backups.

Step 5: Set Up Backup Scheduling

e For Cloud Storage: Ensure that the sync feature is turned on so that the files are backed up
automatically when a change is detected. You can specify which folders to sync; the cloud service
will update them in real-time.

e For External Drives or RAID: Use your backup software to schedule regular backups at specific
times. You can choose a time that works best for you, such as at the end of your workday or week.
Ensure that the backup happens when your external drive is connected to your computer.

o In Windows: Open File History Settings and select More Options to set the backup frequency
(e.g., daily, weekly).

o In macOS: Time Machine will automatically back up every hour, but you can adjust the backup
frequency using third-party software if needed.

. 108



Dron-O-Grapher

Step 6: Verify and Test Your Backup

Once the backup system is set up and scheduled, it’s important to test that the backup is working
correctly:

e For Cloud Storage: Upload a few files manually and verify that they sync correctly to the cloud.
Check your cloud storage provider's website to confirm that the files appear.

e For External Drives: After running the scheduled backup, check the external drive to ensure the
files are stored there. Try opening a few files to verify that the backup is complete and accessible.

e For RAID Systems: Test the RAID array by simulating a drive failure (if possible). Ensure that your
data is still accessible and that the redundancy works as expected.

Step 7: Maintain Regular Backup Reviews

While the automated backups will run according to your schedule, it is crucial to periodically check and
review the backups to ensure they are up-to-date and complete. You can set a reminder to verify the
backup monthly or after finishing large projects.
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— Summary E

A computer for resource-intensive editing software should have at least a quad-core processor, 16
GB of RAM, a dedicated GPU, and SSD storage for optimal performance.

Power settings should be adjusted to "High Performance" to ensure maximum CPU and GPU
utilization, which helps speed up editing tasks.

Disabling unnecessary startup applications and configuring GPU settings to prioritize performance
can help reduce background resource consumption and improve editing efficiency.

Regular disk cleanup, defragmentation, and enabling TRIM support for SSDs can optimize storage
for faster read/write speeds.

Hardware upgrades like a higher-performance CPU, GPU, additional RAM, and SSD storage are
essential for handling high-resolution footage and improving editing capabilities.

Enabling hardware acceleration in editing software ensures faster rendering and smoother playback
by offloading tasks to the GPU instead of relying on the CPU.

Rendering high-resolution files involves setting the correct export format, resolution, and bitrate to
ensure the output meets the desired quality, whether it's for video or image files.

Organizing files into a clear folder structure helps Dron-o-Graphers quickly locate, edit, and back up
their drone footage and images, improving workflow efficiency.

Storing drone photos and footage requires significant storage space, with RAW images ranging from
20MB to 60MB and 4K videos requiring around 375MB per minute of footage.

Backup options such as cloud storage or external drives are essential for Dron-o-Graphers to protect
large amounts of data and prevent file loss due to storage failures.

Transferring drone files involves connecting the memory card or drone to a computer, selecting the
destination folder, and verifying the successful transfer of files.

Implementing a backup solution using cloud storage services or RAID systems ensures the safety of
drone files by providing redundancy and protection against data loss




— Exercise

Multiple-choice Question:
1.

Dron-O-Grapher

)

What is the advantage of using hardware acceleration in editing software?
a. It helps speed up CPU tasks b. It offloads tasks to the GPU for faster processing

c. It reduces the quality of the video d. It helps in reducing RAM usage

Which of the following is a software suitable for both video editing and colour grading of drone
footage?

a. Final Cut Pro b. Adobe Photoshop
c. HitFilm Express d. Affinity Photo

What is the primary advantage of using SSDs over HDDs for storing drone files?
a. Larger storage capacity b. Slower read/write speeds

c. Faster read/write speeds for editing d. Lower price per GB

Which of the following is recommended to ensure data safety when using external storage devices?
a. Formatting the device regularly b. Automatically syncing files to cloud storage

c. Using only internal storage for backups d. Storing all files in a single folder

What should Dron-o-Graphers do after transferring drone files to a storage device?
a. Delete the files from the drone b. Verify the transfer by opening the files

c. Only back up the files that were edited d. Disconnect the storage device without ejecting

Descriptive Questions:

1.

How can you optimize GPU settings to enhance the performance of editing software on a computer
with a dedicated graphics card?

How do you enable hardware acceleration in Adobe Premiere Pro, and what are the benefits of
using this feature during editing?

What is the significance of regular disk optimization, and how can it improve editing performance
on both SSDs and HDDs?

Describe the differences between external hard drives (HDDs) and solid-state drives (SSDs) for
storing drone footage and photographs.

Discuss the process of transferring drone files from a memory card to a computer and the steps
involved in verifying the transfer.
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— Notes

Scan the QR codes or click on the link to watch the related videos

[=]3 75z (=]

K]
E L)
https://youtu.be/XZMVOpe3yaw https://youtu.be/A7qlicsEjmY
Hardwares of drone camera Setting up drone camera

https://youtu.be/zyWdNjsXVXU

Transferring Drone Files to Internal/External Storage



https://youtu.be/XZMVOpe3yaw
https://youtu.be/A7qlJcsEjmY
https://youtu.be/4-QU7WiVxh8?si=8_TBEHAMkzkQPQxo 
https://youtu.be/zyWdNjsXVXU
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1. Describe the drone related issues.
2. Demonstrate the steps to repair and maintain a drones
3. [lllustrate the process of repairing and maintaining different drone accessories.
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UNIT 4.1: Identifying and Diagnosing Drone Issues

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Conduct visual inspections of drone accessories, such as propellers, chargers, remote controllers,
camera gimbals, and ND filters, for signs of damage, wear, or malfunction.

2. Define the potential signs of abnormal behaviour, error messages, and visual cues exhibited by a
drone or its accessories that may indicate issues or malfunctions.

3. Explain the functional interdependencies between different drone components, such as frames,
motors, propellers, batteries, cameras, gimbals, and additional accessories.

4. Show how to inspect batteries regularly for signs of damage or swelling and know when to replace
them when necessary.

5. Analyze flight logs to extract and interpret performance data from drones.

Describe a systematic approach for troubleshooting and isolating the root cause of problems in
drones and their accessories.

~4.1.1 Visual Inspections of Drone Accessories for
Damage and Malfunctions

Regular visual inspections of drone accessories are crucial for ensuring operational safety, maintaining
performance, and avoiding mid-flight issues. A Dron-o-Grapher must carefully examine the components
to identify signs of damage, wear, or malfunction.

Step 1: Inspecting Propellers

Propellers are critical for generating lift and maintaining flight stability.

e Check for Physical Damage: Examine each propeller blade for cracks, chips, or bends. Even minor
damage can cause imbalance, vibration, and reduced efficiency.

e Evaluate Flexibility: Gently bend the propeller blades to check for brittleness. Excessive rigidity or
cracks during flexing indicates wear.

e Ensure Proper Attachment: Verify that the propellers are securely fastened to the motors. Loose or
improperly attached propellers can detach mid-flight.

e Check for Dirt or Debris: Clean the blades with a soft cloth if they are dirty. Accumulated dirt can
affect aerodynamics and reduce performance.

Step 2: Examining Chargers
Chargers are essential for maintaining battery health and ensuring safe charging.

e Inspect Cables and Connectors: Look for frayed wires, loose connectors, or discolouration, which
may indicate overheating or wear.

e Check for Burns or Melted Parts: Examine the charger body and cable tips for scorch marks or
melted plastic, which suggest electrical faults.
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Test Charging Functionality: Connect the charger to a battery and monitor the charging process.
Ensure the battery charges steadily without interruptions or overheating.

Inspect Plug Compatibility: Verify that the plug fits securely into the socket without wobbling or
sparking.

Step 3: Assessing the Remote Controller

The remote controller is vital for drone navigation and control.

Inspect Joysticks: Check the joysticks for smooth movement and ensure they return to the neutral
position after being released. Look for wear or looseness, which may affect precision.

Examine Buttons and Dials: Test all buttons, dials, and switches for responsiveness. Ensure they do
not stick or fail to activate.

Check Connectivity Ports: Inspect USB or other connectivity ports for dust, debris, or damage.
Clean ports gently if required.

Assess Antennas: Verify that antennas are intact and free from cracks or bends. Ensure they are
firmly attached and can be adjusted smoothly.

Step 4: Inspecting Camera Gimbals

The gimbal stabilizes the camera, ensuring smooth footage.

Check for Physical Damage: Examine the gimbal for cracks, scratches, or bent arms. Physical
damage can affect stabilization and alignment.

Test Movement: Power on the drone and observe the gimbal’s motion. Ensure it moves smoothly
along all axes without jerks or unusual noises.

Inspect Motors and Wires: Look for signs of wear on the gimbal motors and exposed wires. Any
looseness or visible damage should be addressed immediately.

Evaluate Alignment: Confirm that the gimbal holds the camera steady and aligned during movement
and hover tests.

Step 5: Evaluating ND Filters

Neutral Density (ND) filters reduce light exposure for optimal image and video quality.

Check for Scratches or Cracks: Examine the glass surface for scratches, cracks, or chips. Damaged
filters can affect image clarity.

Fig. 4.1.1: Scratches on a ND filter
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e Inspect Mounting Rings: Verify that the filter’'s mounting ring is intact and fits securely onto the
camera lens without wobbling.

e Clean the Surface: Use a microfiber cloth to clean the filter, removing dust, smudges, or fingerprints
that could distort visuals.

e Test Light Reduction: Attach the filter to the camera and verify its effect by capturing test footage.
Ensure it produces even light reduction without creating colour shifts.

Step 6: Cleaning and Storing Accessories
After inspecting each accessory:

e Clean Components: Remove dust and debris using appropriate tools like microfiber cloths,
compressed air, or soft brushes.

e Store Properly: Place accessories in dedicated compartments or protective cases to prevent damage
during transport or storage. Avoid exposing them to extreme temperatures or moisture.

Fig. 4.1.2: Storing small and big drones safely

Step 7: Document Findings and Replace Damaged Items

e Log Inspection Results: Maintain a record of inspection dates and findings for each accessory. This
helps track wear patterns and schedule replacements.

e Replace Damaged Components: Promptly replace accessories that show signs of damage or
malfunction to avoid operational risks. Use manufacturer-approved replacements to ensure
compatibility and performance.

—4.1.2 Signs of Abnormal Behavior in Drones and Accessories —

Recognizing the potential signs of abnormal behaviour, error messages, and visual cues in a drone
or its accessories is critical for ensuring safety and preventing equipment failure. Modern drones are
equipped with advanced systems that provide feedback through error codes, alarms, and real-time
telemetry.

Error Messages on the Remote Controller or Mobile App

Modern drones display error messages via the mobile app or remote controller interface. Key error
messages to monitor include:

1. GPS Signal Weak or Lost: Indicates insufficient satellite connectivity, which can lead to inaccurate
positioning or drift. This often occurs in areas with high interference, such as urban environments
or under dense tree cover.
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Fig. 4.1.3: Weel GPS signal error message

2. Compass Calibration Error: Alerts the operator to magnetic interference, causing navigation
instability. It may require immediate recalibration or relocation to a less magnetically influenced
area.

Compass Error
—iy -

Fig. 4.1.4: Compass calibration error

3. IMU (Inertial Measurement Unit) Error: Signals issues with the drone’s orientation sensors, leading
to flight instability. Restarting or recalibrating the drone may be necessary.

4. Battery Error: Indicates issues like low voltage, overheating, or an ageing battery. Continuing
operations under such conditions risks mid-flight power loss.

—
Battery Cell Broken, Land Guickly .
Battery Cell Error

h, co ot power off the aircraft i
Restart and sy the fight dats.
possible.

'

Fig. 4.1.5: Battery error

. 118




Dron-O-Grapher

5. Obstacle Detection Failure: Warns of malfunctioning sensors, which could compromise the drone’s
ability to avoid collisions.

Visual Cues Indicating Potential Issues

Observing the drone during pre-flight checks and operation can reveal abnormal behaviour:

mmmme  Flashing LED Indicators

eDrones use LED lights to communicate status.

eFor example, continuous red flashing may indicate low battery, while alternating red-yellow flashes
could point to GPS issues. Refer to the drone’s manual for the specific meanings of LED patterns.

sl Erratic Propeller Movement

eDuring takeoff, if propellers wobble or fail to spin smoothly, it may signal physical damage, dirt
accumulation, or motor malfunctions.

sl Unstable Hovering

o|f the drone struggles to maintain a steady position, it could indicate problems with the GPS,
barometer, or gyroscope.

smmmel Unusual Noises

eLoud or irregular noises during flight may result from damaged propellers, motor wear, or loose
components.

Fig. 4.1.6: Visual cues indicating potential issues with the drone

Abnormal Flight Behavior

Unusual drone behaviour during flight is often a sign of underlying issues:

1. Sudden Drift: The drone moves laterally without user input, often due to GPS interference, wind
gusts, or sensor malfunctions.

2. Delayed Response to Controls: A lag in the drone’s response to joystick inputs could indicate
communication interference or low signal strength.

3. Loss of Altitude Control: If the drone ascends or descends unexpectedly, it may point to issues with
the barometer or throttle calibration.

4. Vibration During Flight: Excessive vibration can result from imbalanced propellers, motor issues, or
structural damage, affecting the quality of captured footage.

Issues with Camera and Gimbal

Abnormal behaviour of the drone’s camera and gimbal affects the quality of visuals and may indicate
hardware or software issues:
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Gimbal Drift or Jitter

Blurred or Distorted
Footage

Overheating Camera
Module

e [f the gimbal fails to
stabilize, it may require
recalibration or firmware
updates. Mechanical

¢ This often results from
improper focus settings,
dirty lenses, or sensor
issues.

e Prolonged use in hot
conditions or inadequate
ventilation can cause
overheating, leading to

damageisalso a temporary shutdowns.

possibility.

Fig. 4.1.7: Issues with drone camera and gimbal

Battery and Charging Abnormalities
Issues with the drone’s battery system are critical and should be addressed immediately:

1. Swollen Battery: A bulging or swollen battery indicates internal damage and should be replaced to
avoid potential hazards.

Fig: Sollen drone battery

2. Rapid Power Drain: Batteries discharging faster than usual may signal ageing cells or improper
charging habits.

3. Charging Errors: Error messages during charging, such as overheating or connection faults, require
inspection of the charger and battery contacts.

Remote Controller and Connectivity Issues

Abnormalities in the controller or connectivity can disrupt operations:

Signal Drop or Weak

Connection App Crashes or Freezes

Unresponsive Controls

If the joysticks or
buttons on the
controller are
unresponsive,
recalibrate the

controller or inspect it
for physical damage.

If the mobile app
crashes, ensure it is
updated and that the

Frequent signal loss or
interference may result

from external radio
frequency interference
or damaged antennas.

device meets the app’s
hardware requirements.

Fig. 4.1.8: Issues with drone remote controller
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—4.1.3 Environmental Factors Impacting Drone Behavior

Environmental conditions play a critical role in determining the performance and stability of a drone
during flight. For a Dron-o-Grapher, understanding these factors and mitigating their effects is essential
for successful drone operations.

High Winds

Excessive wind speeds can significantly destabilize a drone, causing it to drift from its intended position
or flight path. Even drones equipped with advanced stabilization systems and GPS can struggle to
maintain position in strong winds, especially at higher altitudes. This instability can lead to erratic
movements, difficulty in controlling the drone, and compromised footage quality due to vibrations or
sudden shifts. Gusty winds also increase the power required by the drone’s motors to maintain stability,
which can lead to faster battery drainage and shorter flight times.

To mitigate the effects of wind, a Dron-o-Grapher should monitor wind conditions using tools like
UAV Forecast before the flight, avoid flying at wind speeds exceeding the drone’s specifications, and
maintain lower altitudes where wind impact is generally reduced.

Extreme Temperatures

Operating a drone in extreme temperatures, whether hot or cold, can adversely affect its components
and overall performance. In high temperatures, the drone’s battery may overheat, leading to reduced
efficiency, potential swelling, or even failure during flight. Additionally, the internal electronic
components may become less effective in dissipating heat, causing the drone to shut down unexpectedly
as a safety measure. Conversely, battery performance can degrade significantly in cold temperatures,
resulting in reduced flight times and increased risk of sudden power loss. Sensors and gimbals may also
become sluggish or less responsive in low temperatures, impacting footage quality and stability.

To counter these effects, Dron-o-Graphers should store batteries at optimal temperatures before flight,
avoid prolonged exposure to extreme conditions, and use drones specifically designed for challenging
environments when necessary.

Electromagnetic Interference

Electromagnetic interference (EMI) occurs when strong electromagnetic fields disrupt the drone’s
communication and navigation systems. Flying near cell towers, high-voltage power lines, or metal
structures can cause disruptions in GPS and compass readings, leading to erratic flight behaviour, such
as sudden drifting, loss of orientation, or failure to maintain a stable hover. In severe cases, EMI can
result in a complete loss of signal between the drone and the remote controller, triggering emergency
failsafe protocols like Return to Home (RTH).

To minimize the risks associated with EMI, a Dron-o-Grapher should avoid flying near known sources
of interference, recalibrate the compass if necessary, and ensure the drone maintains a clear line of
sight with the remote controller. Additionally, checking for interference levels in the drone app before
takeoff can help determine if the area is safe for operations.
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__4.1.4 Functional Interdependencies Between Drone
Components

The performance and stability of a drone depend on the seamless interdependence of its various
components. Each part, from the frame to the additional accessories, plays a vital role in the drone's
functionality and collectively contributes to its efficiency.

1. Frames as the Structural Backbone

The frame serves as the foundational structure of the drone, providing support to all other
components. Typically made from lightweight and durable materials like carbon fiber or aluminium,
the frame ensures aerodynamic efficiency and resilience to environmental stress. It houses the
motors, propellers, and battery while also serving as the mounting point for the gimbal and camera.
The structural design of the frame directly affects the drone’s flight stability, payload capacity, and
overall durability. Any damage to the frame compromises the alignment and functionality of other
components, making it critical to keep the frame intact and balanced.

Fig. 4.1.9: Frame of a drone

2. Motors and Propellers Driving Lift and Thrust

Motors and propellers work in tandem to generate the lift and thrust required for flight. Brushless
motors, commonly used in drones, spin the propellers at high speeds, with each motor’s speed
precisely controlled by the flight controller to maintain stability and direction. The propellers'
design—size, pitch, and material—directly influences flight performance and efficiency. For
instance, larger propellers provide more lift, making them suitable for heavy payloads, while
smaller propellers enable agility. Imbalances in motor performance or propeller damage can lead to
unstable flights, vibration, or drift. The frame’s rigidity ensures that motors and propellers remain
securely aligned, enabling optimal flight dynamics.

Fig. 4.1.10: Motors and propellers of drone

3. Batteries Supplying Power to All Systems

The battery is the primary power source, supplying electricity to the motors, flight controller,
camera, gimbal, and accessories. Lithium-polymer (LiPo) batteries are commonly used due to their
high energy density and lightweight design. The energy drawn from the battery must be efficiently
distributed to avoid overheating and ensure consistent performance. For example, motors demand
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high current for propulsion, while the gimbal and camera require steady power for stability and
recording. Any fluctuation in battery output can cause motors to lose thrust, cameras to malfunction,
or the drone to shut down mid-flight. A properly calibrated power management system ensures
that each component receives the required energy without straining the battery.

Cameras and Gimbals Ensuring Visual Quality

The camera and gimbal are central to a Dron-o-Grapher’s work, capturing high-resolution images
and stable videos. The gimbal stabilizes the camera by counteracting drone movements using
brushless motors, enabling smooth footage even during windy conditions or rapid manoeuvres.
The frame supports the gimbal mount, and the motors’ stability ensures that the gimbal operates
without excessive vibrations. Power from the battery keeps the gimbal motors functional, while
the camera relies on the drone’s system to process and store data. If the motors produce erratic
vibrations or the battery fails to supply adequate power, the gimbal’s stabilization and the camera’s
performance are adversely affected.

Flight Controller as the Brain of the Drone

The flight controller is the central processing unit that integrates data from the drone’s sensors
(e.g., IMU, GPS, and barometer) and transmits instructions to the motors and other systems. It
ensures the motors' and propeller's coordinated operation, adjusts for environmental changes, and
maintains stability. The flight controller also processes commands from the remote controller and
integrates camera and gimbal controls. This component relies heavily on data from other parts,
such as the frame for alignment, feedback sensors, and power battery. Malfunctioning in any
component disrupts the controller’s ability to maintain stable flight.

Additional Accessories Enhancing Functionality

Accessories such as obstacle detection sensors, LED lights, and payload attachments (e.g., delivery
systems or specialized cameras) enhance the drone’s capabilities. These accessories draw power
from the battery and communicate with the flight controller to operate synchronously with other
systems. For instance, obstacle detection sensors feed data to the flight controller, which adjusts
motor speeds to avoid collisions. The frame provides mounting points for these accessories,
ensuring that their weight and placement do not destabilize the drone.

L
LR

Obatacle appearance

Fig. 4.1.11: Obstacle detection and avoidance system
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Interdependencies and Impact on Operations

The interconnected nature of drone components means that the malfunction of one part can cascade
and impact the overall performance. For example, if a motor fails, the drone loses balance, causing
stress on the frame and the gimbal, which may lead to blurred footage or a crash. Similarly, a weak
battery can reduce motor efficiency, compromise camera functionality, and disable safety features.
A well-maintained frame ensures proper alignment of motors and gimbals, while efficient power
management protects all systems. Regular inspections and maintenance are vital to ensure these
interdependencies function optimally.

—4.1.5 Inspecting Drone Batteries for Damage and Swelling ——

Regular inspection and maintenance of drone batteries are essential to ensure safety, operational
reliability, and optimal flight performance. Most drones use Lithium-Polymer (LiPo) batteries due
to their lightweight design, high energy density, and ability to deliver consistent power. However,
LiPo batteries are sensitive to temperature, overcharging, and physical damage, prioritising regular
inspection. Ignoring maintenance can lead to swelling, reduced efficiency, or even safety hazards like
fire or explosions.

Step 1: Visual Inspection of the Battery Surface
Start by carefully examining the battery’s external casing for visible signs of wear and damage.

e Look for Physical Damage: Cracks, dents, or punctures in the casing indicate structural compromise,
often caused by mishandling or a crash. Damaged casings can expose internal cells, increasing the
risk of leakage or thermal runaway.

e Inspect for Swelling: Swollen or bloated batteries are a clear sign of internal cell damage, typically
caused by overcharging, overheating, or ageing. Swollen batteries should not be used as they may
fail during operation.

e Check for Leaks: Any signs of liquid discharge or a chemical smell indicate internal damage. In such
cases, the battery should be handled with caution and disposed of following proper guidelines.

Fig. 4.1.12: Visual inspection of drone battery

Step 2: Verify Battery Connections and Terminals

Examine the battery’s connectors, terminals, and charging ports for dirt, corrosion, or burn marks.
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e Corrosion or Dirt: Dirty terminals can lead to poor electrical contact, affecting power delivery to the
drone. Use a soft, dry cloth to clean the connectors carefully.

e Burn Marks: Scorch marks or melted connectors suggest electrical short circuits or overcurrent
issues. Such batteries are unsafe to use and require replacement.

Step 3: Measure Voltage Levels
Using a multimeter or a dedicated battery checker, measure the voltage levels of each cell in the battery.

e Balanced Cells: All cells should have similar voltage levels (e.g., 4.2V per cell when fully charged
for a 3S battery). Significant deviations indicate an imbalance, reducing battery performance and
safety.

e Low Voltage: If a cell’s voltage consistently drops below the safe threshold (e.g., 3.0V per cell), it
may not hold a charge effectively and should be replaced.

Step 4: Assess Battery Performance During Use

Monitor the battery’s performance during drone operation and charging.

e Rapid Power Drain: Batteries that discharge much faster than usual or fail to provide adequate
power for the expected flight time are likely nearing the end of their lifecycle.

e Excessive Heat Generation: Batteries that become abnormally hot during charging or flight indicate
internal resistance issues, which can lead to swelling or permanent damage.

e Charging Anomalies: Difficulty in reaching full charge or fluctuating charge levels on the indicator
are signs of deterioration.

Step 5: Check for Age-Related Degradation

LiPo batteries typically have a limited lifespan, measured in charge-discharge cycles (usually 300-500
cycles). Even if visually intact, older batteries may lose capacity and become unreliable.

e Track Usage: Maintain a log of charge cycles to estimate the battery’s age and performance
consistency.

e Reduced Capacity: It may need replacement if the battery no longer delivers its rated capacity (e.g.,
4500mAh).

Step 6: Determine When to Replace the Battery

Replace the battery immediately if any of the following conditions are met:
¢ The battery is swollen or shows visible structural damage.

e There is evidence of liquid leakage or chemical odour.

e Voltage levels between cells are significantly imbalanced.

e The battery exhibits rapid power loss, overheating, or erratic charging behaviour.

e The battery has exceeded its recommended charge-discharge cycle count and shows reduced
performance.

Step 7: Follow Safety Guidelines for Handling and Disposal
When handling or disposing of damaged batteries, follow these precautions:

e Avoid Using Damaged Batteries: Do not attempt to charge or use batteries with visible damage or
swelling.
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e Safe Storage: Store damaged or aged batteries in a fireproof container away from flammable
materials.

e Proper Disposal: Dispose of batteries through authorized e-waste recycling facilities. Many local
municipalities or electronic stores in India accept old batteries for safe recycling.

—4.1.6 Analyzing Flight Logs to Determine Drone Performance —
What are Flight Logs?

Flight logs are comprehensive digital records that document various parameters of a drone’s flight.
These logs typically include:

e Flight Details: Timestamp, location, altitude, and duration of the flight.

e Battery Metrics: Voltage levels, power consumption, and battery temperature.

e Motor Data: RPM (rotations per minute) and power output.

e Sensor Data: GPS coordinates, barometer readings, and IMU (Inertial Measurement Unit) data.

e Warnings and Errors: Alerts or anomalies encountered during the flight.

e Controller Inputs: Joystick movements, flight modes, and settings used by the operator.

How to retrieve flight logs from a drone?

Flight logs are crucial for monitoring drone performance, complying with regulatory requirements, and
diagnosing technical issues. It can be downloaded following these steps:

Step 1: Access the Drone or Controller

Most drones store flight logs in their onboard memory or on the remote controller. Access the storage
medium via:

e Internal Storage: Use a USB cable to connect the drone to a computer and access its internal
storage.

e SD Card: If the logs are saved on an SD card, remove it from the drone and insert it into a compatible
card reader.

e App-Based Logs: Many drones, such as those from DJI or Autel, sync logs with a mobile app. Open
the app (e.g., DJI Fly, DJI Go, or Autel Explorer) and navigate to the flight log section.

Step 2: Download the Logs

Export the flight logs to a computer or mobile device. Some apps provide a direct export option, while
others may require third-party tools for conversion. For instance:

e DIl Users: Logs can be exported in .txt or .dat formats. Use DJI Assistant 2 or third-party platforms
like AirData UAV for detailed analysis.

e Other Brands: Refer to the user manual for specific instructions on retrieving logs.

Step 3: Store Logs Securely

Save the logs in an organized folder with relevant naming conventions (e.g., date and location) for easy
retrieval and future analysis.
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Analysing Flight Logs

Analyzing flight logs involves extracting key performance data and interpreting it to understand the
drone’s behaviour during flight.

Step 1: Use Analysis Software
Upload the retrieved flight logs to specialized software for analysis. Common tools include:

e AirData UAV: Provides comprehensive visualizations of flight paths, battery health, and sensor data.
e Dronelogbook: Ideal for compliance and operational efficiency tracking.
e Manufacturer Software: Use tools like DJI Assistant 2 for brand-specific insights.

Step 2: Extract Key Data
Focus on the following parameters:

e Battery Performance: Monitor voltage drops, power consumption, and temperature changes.
Sudden drops or overheating indicate potential battery issues.

e GPS and Navigation: Evaluate GPS accuracy, signal strength, and flight paths to identify interference
or drift.

e Motor Behavior: Check RPM and power output consistency. Variations can indicate motor wear or
imbalanced propellers.

e Environmental Conditions: Analyze wind speed, temperature, and other factors affecting flight
stability.

e Flight Patterns: Review the drone’s altitude, speed, and manoeuvring for any irregularities.

Step 3: Identify Errors and Warnings
Flight logs record system alerts and error messages. Common issues include:

e Compass Errors: Indicate magnetic interference requiring recalibration.
e Low Battery Warnings: Highlight power management concerns.
e Obstacle Avoidance Failures: Suggest sensor malfunctions.

Step 4: Interpret Trends
Compare data from multiple flights to detect patterns or recurring issues. For example:

e A consistently declining battery capacity may indicate ageing cells.
e Frequent GPS signal loss in specific locations suggests interference hotspots.

Step 5: Optimize Operations
Use insights from the analysis to improve drone performance:

e Adjust flight plans to avoid interference-prone areas.
e Replace worn-out motors or propellers based on performance metrics.
e Update the firmware to address software-related warnings.
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~4.1.7 Systematic Approach for Troubleshooting Problems in
Drones and Accessories

A systematic approach to troubleshooting is essential for identifying and resolving technical issues in
drones and their accessories. For a Dron-o-Grapher, this process ensures operational safety, minimizes
downtime and maintains equipment longevity. Troubleshooting involves carefully examining symptoms,
testing components, and isolating the root cause using logical steps and diagnostic tools.

The first step is to identify and document the problem. This includes noting the symptoms, such as
unstable flight, reduced battery performance, or poor camera output. Any error messages displayed on
the drone’s app or controller should also be recorded. Observing abnormal behaviour, such as excessive
vibration, overheating, or erratic movements, provides additional clues about potential issues. This
detailed documentation forms the basis for systematic diagnosis.

A thorough visual inspection is the next step. The Dron-o-Grapher should examine the drone’s frame
and propellers for cracks, bends, or dirt accumulation, as these can cause instability. Motors and wiring
should be inspected for debris, wear, or loose connections, which may disrupt thrust or power delivery.
Similarly, the battery and charger must be checked for swelling, leaks, or frayed cables that could lead to
power failures. Other components, such as the camera and gimbal, should be inspected for alignment
and physical damage.

Fig. 4.1.13: Visual inspection of drone

To confirm the problem, the drone should be tested under controlled conditions. Simulating flight
allows the operator to reproduce the issue and observe its behaviour. For instance, if the drone exhibits
instability, testing individual motors and recalibrating the IMU (Inertial Measurement Unit) can help
pinpoint the source. Connectivity issues can be diagnosed by pairing the controller with another drone
or testing alternative communication channels.

Breaking the system into subsystems helps isolate the problem. For example, flight instability may be
caused by faulty propellers, motors, or the flight controller. Power-related issues, such as rapid battery
drain or failure to power on, point to battery or charger malfunctions. Similarly, problems with video
output or shaky footage suggest issues with the camera or gimbal. Focusing on one system at a time
allows for efficient troubleshooting.

Diagnostic tools play a crucial role in troubleshooting. Reviewing flight logs provides insights into
anomalies like voltage drops, sensor errors, or GPS signal loss. Calibration tools can be used to realign
the compass, gimbal, or IMU to address alignment or orientation issues. Testing electrical components
with a multimeter helps identify connectivity problems, while motor testers can reveal imbalances or
reduced efficiency.
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Once the root cause is identified, appropriate corrective actions must be taken. Damaged parts, such as
propellers or batteries, should be replaced with manufacturer-approved components. Software-based
calibrations can restore sensor accuracy, while firmware updates address system conflicts. Cleaning or
tightening loose components may resolve minor issues. After repairs, a test flight should be conducted
to verify the solution and ensure the drone operates smoothly.

Finally, maintaining detailed records of the troubleshooting process helps in diagnosing similar
problems in the future. Regular inspections and preventive maintenance schedules can minimize the
recurrence of issues. This includes cleaning, calibrating, and updating the drone as per manufacturer
recommendations. Additionally, operating the drone responsibly and avoiding extreme conditions can
prevent unnecessary wear and damage.
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UNIT 4.2: Preventive Maintenance and Repair of Drones

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain the importance of regular preventive maintenance tasks recommended by manufacturers,
including cleaning, inspection, firmware updates, and battery health checks.

2. Display proper cleaning techniques for drones and their accessories, including using a soft brush or
compressed air to remove debris.

3. Discuss the importance of calibrating utilities, sensor status indicators, or drone connectivity testers
for optimal performance.

4. |dentify and replace faulty parts of drones and their accessories after inspection and diagnosis.

—4.2.1 Preventive Maintenance of Drones

Regular preventive maintenance is essential for ensuring the safe, efficient, and long-lasting operation
of a drone. Manufacturers recommend specific maintenance tasks to minimize the risk of malfunctions
and optimize performance. For a Dron-o-Grapher, adhering to these guidelines is critical to maintaining
the reliability and quality of aerial photography and videography operations.

Preventive Maintenance Tasks for a Drone

1. Cleaning
e Clean the propellers, motors, and air vents to remove dust, dirt, and debris that can impact
performance or cause overheating.
e Use a microfiber cloth or soft brush to gently clean the camera lens and ND filters to prevent
scratches and maintain image clarity.
e Ensure the battery terminals and charging contacts are free of corrosion or dirt to maintain
optimal power delivery.

Fig. 4.2.1: Cleaning drone camera with a soft brush

2. Inspection
e Inspect the drone frame for cracks, dents, or loose components that may affect structural
integrity.
e Check the propellers for chips, cracks, or imbalances, and replace them if necessary.
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e Examine motors for wear or resistance during manual rotation, ensuring they spin freely and
smoothly.

e Verify that the gimbal and camera assembly are secure and free from physical damage.

Fig. 4.2.2: Inspecting the drone for damages

3. Firmware Updates

e Regularly update the drone’s firmware to access new features, fix bugs, and ensure compatibility
with controllers and apps.

e Update the remote controller and mobile app software to maintain consistent communication
with the drone.

4. Battery Health Checks

e Monitor battery health using the drone’s app or a battery analyzer to check capacity, charge
cycles, and voltage levels.

e Inspect batteries for physical damage, swelling, or leakage, and replace them if signs of
deterioration are present.

e Avoid overcharging or deep discharging to prolong battery life and ensure safe operation.
5. Calibration

e Periodically recalibrate the compass, IMU (Inertial Measurement Unit), and gimbal to maintain
accurate navigation and stable footage.

e Perform calibration in an interference-free environment to avoid incorrect readings.
6. Connectivity Testing
e Check the remote controller’s signal strength and ensure antennas are correctly positioned.

e Test the connection between the drone and its app to avoid communication failures during
operation.

7. Storage and Handling
e Store the drone in a protective case in a cool, dry environment to prevent exposure to extreme
temperatures or moisture.

e Disconnect batteries from the drone during long periods of storage to prevent battery drainage
or swelling.

Importance of Regular Preventive Maintenance

Preventive maintenance helps identify and resolve potential issues before they escalate, reducing
the likelihood of mid-flight failures or safety hazards. By following manufacturer-recommended
maintenance tasks, Dron-o-Graphers can ensure consistent performance and extend the lifespan of
their equipment.

Regular cleaning prevents the accumulation of dust and debris, which can impair motor efficiency and
obstruct cooling systems, leading to overheating. A clean camera lens ensures sharp and high-quality
visuals, which are crucial for professional-grade photography and videography.
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Fig. 4.2.3: Preventive maintenance of drone

Thorough inspections allow operators to detect signs of wear or damage early. For instance, identifying
a chipped propeller during an inspection prevents it from breaking mid-flight, which could cause
instability or crashes. Similarly, checking the frame and gimbal ensures that all components remain
securely attached, reducing the risk of mechanical failure.

Firmware updates are critical for keeping the drone’s systems up to date with the latest features and
enhancements. Manufacturers frequently release updates to improve flight performance, enhance
safety protocols, and ensure compatibility with regulatory changes. Ignoring firmware updates can
result in missed opportunities for improved functionality and increased vulnerability to technical issues.

Battery health checks are vital for ensuring safe and efficient power delivery. A compromised battery
reduces flight time and poses safety risks, such as power loss during operation. Monitoring and
maintaining batteries according to manufacturer guidelines prolongs their life and ensures consistent
performance.

Calibration tasks ensure the drone maintains precise navigation and stability. Accurate sensor readings
from the compass and IMU are essential for reliable flight paths and capturing smooth footage. Regular
calibration minimizes the impact of environmental factors, such as magnetic interference, on drone
performance.

By integrating preventive maintenance into routine operations, Dron-o-Graphers can enhance the
reliability and safety of their drones. This proactive approach not only reduces the likelihood of
operational disruptions but also protects the investment in equipment, enabling the delivery of high-
quality results across projects.

4.2.2 Proper Cleaning Techniques for Drones

and Accessories

Proper cleaning of drones and their accessories is essential to ensure optimal performance, safety, and
longevity. Dust, debris, and environmental contaminants can accumulate during operations, affecting
the drone's functionality and visual quality.

Below is a detailed step-by-step guide for cleaning drones and their accessories effectively.
Step 1: Gather Cleaning Supplies
Before starting the cleaning process, assemble the necessary tools:

e Soft Brush: Ideal for removing fine dust and dirt from sensitive components.
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Compressed Air Canister: Useful for blowing out debris from hard-to-reach areas like vents and
motor housings.

Microfiber Cloth: Ensures scratch-free cleaning of lenses and body surfaces.

Isopropyl Alcohol (70% or higher): Effective for cleaning electronic contacts and surfaces without
leaving residue.

Cotton Swabs: Helps clean small crevices and delicate components.
Protective Gloves: Optional but recommended to avoid transferring oils or moisture from hands to

equipment.
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Fig. 4.2.4: Microfiber cloth Fig. 4.2.5: Isopropyl Alcohol Fig. 4.2.6: Cotton swabs

Step 2: Power Down and Disassemble the Drone

Turn Off the Drone: Ensure the drone and its remote controller are powered off completely to
avoid accidental activation.

Remove the Battery: Detach the battery to prevent electrical contact during cleaning and clean the
battery terminals separately.

Detach Accessories: Remove propellers, ND filters, and other detachable components for easier
access and thorough cleaning.

Step 3: Cleaning the Drone Body

Use a Soft Brush: Gently brush off loose dirt and dust from the drone's frame and body. Pay
attention to joints, vents, and crevices where debris tends to accumulate.

Compressed Air: Use short bursts of compressed air to blow out dust from ventilation grilles, motor
housings, and other tight spaces. Hold the nozzle at an angle to avoid driving debris further into
the components.
Microfiber Cloth: Wipe down the exterior surfaces with a clean, dry microfiber cloth to remove
smudges or remaining dirt. For stubborn spots, slightly dampen the cloth with isopropyl alcohol
and clean gently.

Step 4: Cleaning the Propellers

Inspect Propellers: Check for cracks, chips, or dirt buildup along the edges. Damaged propellers
should be replaced immediately.

Wipe with Microfiber Cloth: Use a damp cloth (with water or isopropyl alcohol) to clean both sides
of the propellers. Avoid excessive pressure to prevent bending or warping.

Reattach Securely: Ensure the propellers are completely dry before reattaching them to the drone.
Confirm they are securely fastened to avoid in-flight detachment.
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Step 5: Cleaning the Camera and ND Filters
e (Clean the Lens: Use a microfiber cloth or a lens-cleaning wipe to gently clean the camera lens.
Avoid using excessive force to prevent scratches.

e Clean ND Filters: If ND filters are used, clean them using the same method. Ensure they are free of
smudges or fingerprints before reattaching.

e Inspect for Damage: Check for scratches or cracks in the lens or filters that could degrade image
quality. Replace damaged components as needed.

Step 6: Cleaning the Gimbal Assembly
e Use a Soft Brush: Carefully remove dust and debris from the gimbal assembly and its joints. Avoid
applying pressure to prevent misalignment.

e Check for Free Movement: Manually test the gimbal’s movement to ensure it operates smoothly
without obstructions.

e Compressed Air: Use air to blow away debris from the motors and hinges without disturbing the
alignment.

Step 7: Cleaning the Battery and Terminals
e Inspect the Battery: Look for swelling, leaks, or corrosion signs. Damaged batteries should not be
used and must be replaced.

e Clean Terminals: Use a cotton swab lightly dampened with isopropyl alcohol to clean the battery
contacts and terminals on the drone. Ensure they are free from corrosion and dirt.

e Dry Thoroughly: Allow the terminals to dry completely before reinserting the battery into the
drone.

Step 8: Cleaning the Remote Controller
e Wipe Down the Surface: Use a microfiber cloth to clean the controller’s body, focusing on areas like
grips and edges where dirt accumulates.

e Joystick and Buttons: Clean around the joysticks and buttons with a soft brush or cotton swab to
remove dirt lodged in crevices.

e Connectivity Ports: Use compressed air to blow out dust from USB and other connectivity ports. A
cotton swab with isopropyl alcohol can be used to clean the contacts gently.

Step 9: Cleaning Additional Accessories
e Propeller Guards: If using propeller guards, clean them with a soft brush or damp cloth to remove
dirt and stains.

e Carrying Case: Vacuum or wipe down the interior of the carrying case to remove dirt and debris
that could transfer to the drone or accessories.

Step 10: Reassemble and Test
e Reattach Components: Once all components are cleaned and dry, reassemble the drone, ensuring
each part is securely fastened.

e Perform a Function Test: Power on the drone and verify that all systems, including the camera,
gimbal, and propellers, are functioning correctly.
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_4.2.3 Importance of Calibrating Drones Utilities
and Sensors

Calibrating a drone’s utilities, sensors, and connectivity testers is essential for ensuring accurate
navigation, stable flight, and effective communication with the remote controller. Sensors such as
the compass, Inertial Measurement Unit (IMU), and GPS play a vital role in determining the drone’s
orientation, altitude, and position.

One of the primary reasons for calibrating a drone’s utilities and sensors is to ensure accurate navigation.
The compass and GPS are essential for determining the drone’s position and maintaining its flight path.
Magnetic interference from nearby electronic devices, metal structures, or even natural sources can
disrupt compass readings, causing the drone to drift or lose orientation. Regular calibration of the
compass ensures that it provides accurate directional data, enabling the drone to follow pre-set flight
paths and maintain stability during manual operations. A miscalibrated GPS can result in incorrect
positioning, leading to errors in geotagging or autonomous flight missions.

The IMU, which integrates accelerometers and gyroscopes, is responsible for maintaining the drone’s
stability during flight. It monitors the drone’s orientation and adjusts motor speeds to counteract
external forces like wind or sudden movements. The IMU can become misaligned over time or after
transportation, resulting in instability, vibration, or erratic behaviour during flight. Calibrating the IMU
ensures accurate sensor readings, enabling the drone to hover steadily, execute smooth manoeuvres,
and capture high-quality footage. This is especially critical for Dron-o-Graphers working in challenging
conditions, such as windy environments or uneven terrains.

Drones are equipped with a range of sensors, including barometers for altitude measurement, ultrasonic
sensors for obstacle detection, and vision sensors for positioning. These sensors rely on precise
calibration to function effectively. A miscalibrated barometer can cause inaccurate altitude readings,
resulting in uneven flight levels. Similarly, incorrect obstacle detection data can compromise the drone’s
ability to avoid collisions, endangering the equipment and surroundings. Regular calibration of these
sensors ensures reliable performance and reduces the risk of accidents during critical operations.

For a Dron-o-Grapher, capturing stable and visually appealing footage is paramount. The camera gimbal
plays a vital role in stabilizing the camera and maintaining alignment during flight. Gimbal calibration
eliminates drift and ensures smooth motion across all axes, allowing for high-quality visuals even
during rapid manoeuvres. Calibration also aligns the camera with the drone’s orientation, ensuring
that captured images and videos are level and well-composed. Neglecting gimbal calibration can lead
to shaky footage, misaligned shots, or unnecessary wear on the gimbal motors.

Calibrating connectivity modules, such as the remote controller and telemetry systems, is critical for
maintaining seamless communication between the drone and the operator. Connectivity testers ensure
that the remote controller sends accurate commands to the drone without delays or interference.
Calibrating these systems minimizes the risk of signal loss, delayed responses, or communication errors
during flight. This is particularly important in environments with high electromagnetic interference,
such as urban areas or industrial zones.

Environmental factors, such as temperature fluctuations, humidity, and magnetic interference, can
affect the performance of sensors and utilities. Regular calibration allows drones to adapt to these
conditions, ensuring consistent performance. For instance, recalibrating the compass and IMU helps
counteract local magnetic anomalies before flying in a new location, reducing the likelihood of
navigational errors. Similarly, altitude sensors calibrated for specific atmospheric conditions provide
accurate readings during flight.

Calibrating drones is a preventive measure that enhances safety by reducing the risk of mid-flight
malfunctions. Properly calibrated sensors and utilities provide accurate real-time data, allowing the
operator to make informed decisions and respond promptly to potential issues. This is especially critical
during complex operations, such as flying in confined spaces or near obstacles. Regular calibration
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ensures that the drone adheres to its programmed parameters, minimizing the risk of crashes or
unintended deviations.

Drone manufacturers recommend regular calibration of utilities and sensors to maintain optimal
performance and comply with warranty requirements. Ignoring calibration tasks can void warranties
and increase the risk of operational failures. Adhering to these guidelines ensures that the drone
operates within its designed specifications, providing consistent results and reducing maintenance
costs.

_4.2.4 Identifying and Replacing Faulty Parts
of Drones and Accessories

Replacing faulty parts of a drone and its accessories is a crucial aspect of maintenance to ensure safe
and efficient operations. For a Dron-o-Grapher, identifying and replacing damaged components after
inspection and diagnosis minimises downtime, enhances performance, and prevents operational
hazards.

Step 1: Conducting a Thorough Inspection

Before replacing any parts, a comprehensive inspection is essential to identify visible damage or
malfunctioning components.

e Visual Examination: Inspect the drone’s frame, propellers, motors, battery, and gimbal for cracks,
bends, or visible wear. Accessories such as the remote controller and ND filters should also be
checked for physical damage.

e Functional Tests: Perform basic operational tests, such as powering up the drone, testing motor
responsiveness, and verifying gimbal alignment. Issues like erratic movements or unstable hovering
may indicate internal faults.

e Review Flight Logs: Analyze flight logs to identify anomalies such as voltage drops, GPS errors, or
motor performance irregularities. This data helps pinpoint specific components requiring attention.

Step 2: Diagnosing Faulty Components
Diagnose the affected parts once potential issues are identified to confirm the root cause.

1. Propellers and Motors:

e Propellers: Check for chips, cracks, or imbalances. Damaged propellers cause vibration and
reduced thrust.

e Motors: Inspect for debris, uneven rotation, or unusual noise during operation. Use a multimeter
to test motor connections.

Fig. 4.2.7: Inspecting propellers and motor of drone
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2. Battery and Charger:

e Battery: Look for swelling, leaks, or abnormal power loss. Use diagnostic tools to measure
voltage and capacity.

e Charger: Inspect cables and connectors for burns or fraying and verify consistent charging
output.

3. Gimbal and Camera:

e Gimbal: Test for smooth movement along all axes. Misalignment or restricted movement
indicates damage.

e Camera: Check for scratches or cracks on the lens and verify the clarity of captured footage.
4. Sensors and Electronics:
e Compass and IMU: Calibration errors or inconsistent data suggest sensor misalignment.

e Connectivity Modules: Test the remote controller and antennas for signal strength and response
accuracy.

Step 3: Procuring Replacement Parts
Use manufacturer-approved parts to ensure compatibility and maintain warranty compliance.

e Refer to the Drone Manual: Consult the user manual for specifications and part numbers.

e Purchase from Authorized Vendors: Buy replacement components from authorized dealers or
directly from the manufacturer to avoid counterfeit products.

e Keep Spare Parts: Maintain an inventory of commonly replaced items, such as propellers, batteries,
and cables, to minimize downtime.

Step 4: Replacing Faulty Parts
After obtaining the necessary replacement components, follow these steps to replace them:

1. Propellers:
e Remove damaged propellers by unscrewing or unlocking them from the motor hubs.

e Attach new propellers, ensuring proper orientation (clockwise or counterclockwise) as indicated
in the manual.

e Tighten securely to prevent mid-flight detachment.
2. Motors:
e Disconnect the motor wiring from the electronic speed controller (ESC).
e Unscrew the faulty motor from the drone frame.
e Install the replacement motor, reconnect the wiring, and test its functionality.
3. Battery and Charger:
e Replace a swollen or damaged battery with a new one of the same specifications.
e Test the new battery with the charger to confirm proper charging behaviour.
4. Gimbal and Camera:
e Detach the damaged gimbal and camera carefully, noting connector positions.
e Attach the new gimbal and camera, ensuring secure connections and proper alignment.
e Perform a gimbal calibration to restore stability.
5. Sensors and Electronics:
e Replace faulty sensors by removing and reconnecting them to the flight controller.
e Update the firmware to ensure compatibility with new components.
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Step 5: Testing and Verification

After replacing the faulty parts, conduct thorough testing to verify successful installation and
functionality:

e Pre-Flight Checks: Power on the drone and verify that all systems, including motors, sensors, and
gimbals, are operating correctly.
e (Calibration: Recalibrate the compass, IMU, and gimbal to ensure accurate navigation and stability.

e Flight Test: Perform a controlled test flight to assess the drone’s stability, responsiveness, and
performance.

e Review Logs: Analyze flight logs to confirm that no errors or anomalies persist.

Step 6: Maintaining a Record
Document the replacement process for future reference and maintenance scheduling.

e Log Replacements: Record details such as the replaced component, date, and source of the
replacement.

e Monitor Performance: Track the drone’s performance after replacements to identify any recurring
issues.




— Summary £

Dron-O-Grapher

Regular visual inspections of drone accessories are essential to identify physical damage,
malfunctions, and wear, ensuring safe and efficient operation.

Propellers must be checked for cracks, chips, bends, and dirt, and their attachment to the motors
should be secure to avoid mid-flight detachment.

Inspect drone chargers for frayed cables, overheating signs, or connection issues, and verify proper
charging functionality.

Remote controllers should be examined for responsive joysticks, buttons, dials, and antennas,
ensuring smooth control and connectivity.

The gimbal stabilizes the camera during flight, so it must be checked for physical damage, smooth
movement, and proper alignment.

Flight logs help analyze drone performance and diagnose issues like battery health, GPS errors, and
motor behaviour, ensuring safe and efficient operation.

Regular preventive maintenance is essential for drones to ensure safe, efficient, and long-lasting
operation by following manufacturer guidelines for cleaning, inspections, and firmware updates.
Regular inspections of the drone frame, propellers, motors, and camera components help detect
damage or wear, preventing mid-flight failures and maintaining structural integrity.

Firmware updates, battery health checks, and calibration tasks (compass, IMU, gimbal) ensure
accurate navigation, stable footage, and optimized performance.

Calibrating sensors like the compass, IMU, and GPS is critical for precise navigation, stable flight,
and effective obstacle detection, especially in challenging environments.

Identifying and replacing faulty parts, such as propellers, motors, or batteries, is necessary to
prevent operational disruptions and maintain optimal drone performance.
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— Exercise

Multiple-choice Question:
1.

)

What does a "GPS Signal Weak or Lost" error message indicate?
a. The drone is too far from home b. The drone’s motors are malfunctioning

c. Insufficient satellite connectivity d. The battery is faulty

What should be done before storing a drone for a long period?
a. Turn on the drone b. Disconnect the battery

c. Leave the propellers attached d. Let the drone run out of charge

What should be done if a drone battery appears swollen?
a. Charge it immediately b. Replace it immediately

¢. Continue using it without issue d. Test it with a different drone

What is the recommended tool for cleaning a drone’s camera lens without damaging it?
a. Paper towel b. Microfiber cloth

c. Wet wipes d. Sandpaper

Which sensor is essential for maintaining the drone's stability and orientation during flight?
a. Altimeter b. Camera

c. IMU (Inertial Measurement Unit) d. Gyroscope

Descriptive Questions:

1.

How do you visually inspect drone accessories, and why is it critical for maintaining safe drone
operation?
Describe the process for inspecting drone propellers and explain why each step is important.

How would you analyze flight logs to identify battery issues, and what signs indicate that the battery
needs replacing?

How does calibrating the compass and IMU improve a drone's flight performance?
Explain the importance of updating a drone’s firmware and the potential risks of neglecting it.




— Notes
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Scan the QR codes or click on the link to watch the related videos

https://youtu.be/Gdzwfci7AYE https://youtu.be/clvK8R7YMrs

Drone components performance review Drone maintenance



https://youtu.be/Gdzwfci7AYE
https://youtu.be/cIvK8R7YMrs
https://youtu.be/4-QU7WiVxh8?si=8_TBEHAMkzkQPQxo 
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— Key Learning Outcomes

By the end of this module, the participants will be able to:
1.

2.
3.
4

Describe the use of drones in real estate.

Discuss the application of drones in agriculture.

Recognize the use of drones in the media and journalism industry.
Illustrate the application of drones in the tourism and hospitality industry.
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UNIT 5.1: Applications of Drone Photography in Real Estate,
Agriculture and Media

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Define the key considerations for capturing high-quality aerial photographs of real estate properties,
including property features, surrounding landscapes, and amenities.

2. Describe the techniques for capturing wide-angle shots or panoramic views of real estate properties
to provide comprehensive overviews.

3. Discuss the techniques for capturing smooth and cinematic footage, incorporating transitions, and
adding music or voiceovers to create engaging real estate videos.

4. Describe the process of operating a drone equipped with a camera for capturing high-resolution
aerial photographs of agricultural fields and crops.

5. Analyze aerial imagery to assess crop health, identify stress or diseases, monitor nutrient
deficiencies, and evaluate overall crop conditions.

6. Integrate remote sensing technologies, such as multispectral or thermal cameras, into drone
platforms for agricultural applications.

7. Discuss the use of drone photography in creating engaging promotional content, including videos
and images, for marketing campaigns and various media channels.

8. Explain the use of drone photography in showcasing tourist destinations, hotels, and resorts,
including amenities and appealing features.

_5.1.1 Capturing High-Quality Aerial Photographs
of Real Estate Properties

Capturing high-quality aerial photographs of real estate properties requires a strategic approach to
effectively showcase the property’s features, surrounding landscapes, and amenities.

Here’s an outline of the essential technical and creative factors for achieving professional real estate
aerial photography results.
1. Planning the Shoot

Proper planning is crucial for capturing the property in its best light and from optimal angles.

e Understand the Property Layout: Study the layout to identify key features such as the main

structure, garden, driveway, pool, and other amenities. This helps determine the focal points
of the shoot.

e Analyze Surrounding Landscapes: Highlight the neighbourhood, nearby parks, or scenic views,
emphasizing the property’s location advantages.

e Consider Timing: Schedule the shoot during golden hours (early morning or late afternoon) to
capture soft lighting and avoid harsh shadows. This enhances the property’s appeal.

e Check Weather Conditions: Ensure clear skies, minimal wind, and optimal lighting for stable
drone flights. Use weather apps like UAV Forecast for accurate predictions.

o
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2. Setting Up Equipment
Using the right equipment and settings ensures high-quality images.

Choose a High-Resolution Camera: Use drones equipped with 4K or higher resolution cameras
to capture detailed visuals.

Select the Right Lens and Filters: Utilize wide-angle lenses for expansive views and ND filters to
balance exposure in bright conditions.
Ensure Proper Calibration: Calibrate the drone’s compass, IMU, and gimbal to maintain stability
and accurate positioning during flight.
Adjust Camera Settings: Set I1SO to a low value (e.g., ISO 100) for minimal noise, and use a

moderate aperture (e.g., f/5.6) for sharpness. Adjust shutter speed and white balance based on
lighting conditions.

3. Framing Property Features
Emphasizing the property’s features helps create impactful visuals.

Highlight Architectural Design: Capture angles that showcase the property’s unique architecture,
such as symmetrical facades or intricate designs. Use an oblique angle for a balanced view of
the structure and landscape.

Focus on Outdoor Spaces: Include gardens, patios, pools, and driveways to present a complete
view of the property’s exterior. Highlight elements that add value, such as solar panels or eco-
friendly features.

Capture Interiors Through Windows: Use drone shots to peek into interiors through large
windows, offering a seamless blend of indoor and outdoor spaces.

4. Showcasing Surrounding Landscapes
The surroundings play a vital role in enhancing the property’s appeal.

Neighbourhood Views: Include nearby amenities such as parks, schools, or shopping centers
to showcase convenience.

Scenic Highlights: Capture nearby hills, lakes, or green belts to emphasize the property’s
location advantages.

Proximity to Roads: Show access to main roads or highways to highlight connectivity.

Fig. 5.1.1: Real estate aeral photography
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5. Focusing on Amenities
Amenities are a significant selling point in real estate photography.
e Highlight Recreational Features: Include swimming pools, tennis courts, or clubhouses in the
frame.

e Zoom in on Unique Features: Showcase details like rooftop gardens, balconies with views, or
custom-built outdoor kitchens.

e Community Spaces: For apartment complexes or gated communities, include shared amenities
like gyms, playgrounds, or walking trails.

6. Maintaining Proper Composition
Composition is key to creating visually engaging photographs.
e Use the Rule of Thirds: Align the property or focal point along the gridlines to balance the
frame.

e Create Depth: Include foreground elements like trees or fences to add dimension and
perspective.

e Leverage Leading Lines: Use driveways, pathways, or fences to guide the viewer’s eye toward
the property.
7. Ensuring Drone Safety and Compliance
Adhering to safety and regulatory guidelines is essential for a smooth shoot.
e Obtain Necessary Permissions: Ensure compliance with DGCA regulations and secure approvals
for flying in residential areas.

e Maintain Safe Altitudes: Fly at altitudes that capture the property clearly while adhering to
airspace restrictions.

e Avoid Overcrowded Areas: Ensure the drone’s operation does not intrude on neighbours’
privacy or safety.

8. Post-Processing and Final Touches
Editing enhances the quality and appeal of the final images.
e Colour Correction: Adjust brightness, contrast, and saturation to match the property’s natural
tones.

e Remove Distractions: Use software like Adobe Photoshop or Lightroom to remove unwanted
elements, such as power lines or shadows.

e Enhance Details: Highlight textures, such as the pattern of roof tiles or the greenery of the
lawn, to add depth and richness to the images.

_5.1.2 Capturing Wide-Angle Shots and Panoramic Views
of Real Estate Properties

Capturing wide-angle shots or panoramic views of real estate properties is essential to provide potential
buyers or clients with a comprehensive overview of the property and its surrounding landscapes. This
imagery can showcase the property's size, layout, and features in a way that traditional photography
cannot.

The following steps outline how a Dron-o-Grapher can effectively capture wide-angle shots and
panoramic views using drones.
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1. Choosing the Right Drone and Camera Settings

Drone Selection: Use a drone with a high-resolution camera with wide-angle lenses, such as
the DJI Mavic Air 2 or the DJI Phantom 4 Pro. These drones have cameras capable of capturing
wide-angle shots with clear details.

Camera Settings: Set the camera’s resolution to the highest possible quality (e.g., 4K or 5.2K)
for sharp, detailed images. Ensure the camera is set to a wide-angle lens (e.g., 24mm or lower)
for optimal capture.

ISO and Shutter Speed: Adjust ISO to the lowest possible setting (usually between 100 and
400) to minimize noise. Set the shutter speed to a value that matches the lighting conditions.
A slower shutter speed (1/60 or 1/125) is ideal for bright daylight, while faster speeds may be
required in lower light.

2. Selecting the Right Time for Shooting

Golden Hours: The best time to capture wide-angle shots or panoramic views is during the
"golden hours"—early morning or late afternoon when the sun is lower in the sky, providing
soft, diffused lighting.

Avoid Harsh Sunlight: Shooting midday when the sun is directly overhead can cause harsh
shadows, making the image less appealing. Early morning or late afternoon shots give the
property a more pleasant, warm appearance.

3. Pre-Flight Planning and Positioning the Drone

Flight Path Planning: Before taking off, plan the drone's flight path and ensure the area is free
of obstacles such as trees or power lines. Use flight planning apps such as DJI Fly or Litchi to plan
the drone’s route and ensure smooth and efficient shooting.

Positioning the Drone: Position the drone at a reasonable altitude (usually 50—-100 meters) to
capture the entire property. Ensure that the drone is centred over the property or slightly to
one side to capture the most significant view.

4. Capturing Wide-Angle Shots

Camera Angle: Tilt the camera downward at a 45-degree angle to capture the property and
surrounding landscapes. The wide-angle lens will help cover a large portion of the property and
the surrounding area in a single shot.

Flight Movement: Fly the drone horizontally in a smooth and steady motion, keeping the camera
aimed at the property and its surroundings. Avoid jerky movements to prevent blurry images.
Multiple Shots: Take several wide-angle shots from different perspectives, such as from the
front, side, or rear of the property. This will give you various angles to choose from during post-
production.

Ground

Fig. 5.1.2: Relation between Drone Camera angle and distance from ground object
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5. Capturing Panoramic Views

e Enable Panoramic Mode: Many drones, like the DJI Mavic series, offer an automatic panoramic
mode that captures a series of images as the drone rotates 180° or 360°. Activate this feature
to automatically capture a seamless panoramic view.

e Manual Panoramic Capture: If your drone does not have a panoramic mode, you can manually
capture a panoramic image by flying the drone horizontally while taking multiple overlapping
shots. The overlap should be around 30% to ensure smooth stitching of images during post-
processing.

e Vertical Panoramas: For taller buildings or landscapes, switch to vertical mode and capture
vertical panoramas that showcase the property's height and its surroundings.

6. Post-Processing the Images

e Stitching Panoramas: If you’ve manually captured overlapping images, use software like Adobe
Lightroom or Photoshop to stitch them together into a seamless panoramic image. Ensure that
the exposure is consistent across all photos before stitching.

e Enhance the Image: Use editing software to enhance the wide-angle and panoramic shots.
Adjust brightness, contrast, and sharpness to make the image more appealing. Correct any
distortion that may be present due to the wide lens by using the lens correction tool in your
software.

7. Delivering the Final Product

e Resolution and Format: Save the final images in high resolution and in formats such as JPEG
or TIFF for easy sharing and printing. Ensure that the image dimensions are large enough for
website galleries or print materials.

e Client Review: Present the final wide-angle and panoramic shots to clients or for marketing
purposes, emphasizing the property’s size, features, and surrounding landscapes.

—5.1.3 Creating Smooth and Cinematic Real Estate Videos —

Capturing smooth and cinematic footage is essential for producing engaging real estate videos
highlighting the property’s features and creating an immersive experience for potential buyers. For
a Dron-o-Grapher, employing specific filming techniques, incorporating creative transitions, and
enhancing the video with music or voiceovers can significantly elevate the quality of the final output.
These methods ensure the property is presented professionally and attractively, capturing the attention
of the audience.

Techniques for Achieving Smooth Drone Footage

Capturing smooth footage is a fundamental skill for a Dron-o-Grapher, particularly when creating
professional-grade videos for real estate properties. Mastery of drone controls and camera settings,
combined with the use of advanced stabilization technologies, ensures that the final output is visually
appealing and free from distractions caused by abrupt movements or vibrations. Below is a detailed
explanation of the techniques to achieve seamless and cinematic footage.

A drone equipped with a three-axis gimbal is indispensable for achieving stabilization across all axes:
pitch (up and down), roll (side to side), and yaw (rotation). The gimbal counteracts external forces like
wind or vibrations from the drone’s motors, ensuring the camera remains steady and aligned with
the horizon throughout the flight. This stability allows the Dron-o-Grapher to focus on framing and
capturing the desired shots without worrying about unwanted shakes or jitters.

Precise control of the drone’s joystick movements is crucial for smooth flight paths. Abrupt or overly
aggressive inputs can result in sudden jerks, making the footage appear disjointed and unprofessional.

149 .



e Participant Handbook

Employing gradual and fluid joystick movements ensures the drone transitions smoothly between
directions and angles. For instance, executing a gentle curve while maintaining the subject in the frame
produces a more natural and cinematic effect than a sharp turn.

Certain movement techniques add elegance to aerial footage. Slow panning involves a gradual rotation
of the drone to capture sweeping views of the property or its surroundings. This technique is particularly
effective for showcasing expansive landscapes or panoramic views. Gentle tilting, achieved by slowly
adjusting the camera angle downward or upward, highlights vertical structures such as multi-story
buildings or tall trees without causing abrupt changes in perspective. Gradual ascending or descending
movements provide dynamic transitions between ground-level and aerial views, adding depth to the
narrative.

Maintaining a consistent flight speed is another key element of smooth footage. Sudden accelerations
or decelerations can disrupt the visual flow and distract the viewer. Flying at a steady pace, especially
when tracking a subject like a driveway or garden pathway, ensures the camera captures details clearly
and coherently. Furthermore, avoiding abrupt directional changes—such as sudden stops or sharp
turns—helps maintain a continuous and immersive experience for the audience.

Incorporating Dynamic Transitions to Enhance Narrative Flow in Real Estate Videos

Dynamic transitions between shots play a vital role in creating an engaging and cohesive narrative
for real estate videos. They guide viewers smoothly from one part of the property to another while
maintaining visual interest. For a Dron-o-Grapher, planning and executing these transitions with
precision, both during the shoot and in post-production, ensures a professional and immersive viewing
experience.

One effective techniqueis to start with a wide-angle aerial view of the property, offering a comprehensive
overview of its layout, surroundings, and unique architectural design. This opening shot sets the stage,
allowing viewers to appreciate the scale and location of the property. Gradually transitioning from this
broader perspective to closer shots of specific features, such as a swimming pool, landscaped garden,
or rooftop terrace, highlights key selling points. The shift from wide to detailed shots provides variety
and draws attention to the finer aspects of the property, making the video more compelling.

Fly-through shots add a unique and dynamic dimension to the video, offering otherwise difficult
perspectives. For instance, manoeuvring the drone smoothly through an open doorway, under an arch,
or along a covered patio creates a sense of exploration, as if the viewer is physically moving through the
property. This technique is especially effective for showcasing seamless transitions between indoor and
outdoor spaces, such as flowing from a living room into a garden or balcony. To execute a fly-through
shot successfully, precise drone control is essential to avoid abrupt movements or collisions. Planning
the flight path in advance and conducting test runs can ensure a clean and uninterrupted motion.

The narrative flow of the video can be further enhanced through creative editing techniques during
post-production. Smooth transitions, such as fades, dissolves, or wipes, can be used to link shots
cohesively. For example, a fade-out from an aerial view of the property can transition seamlessly into
a close-up of a specific feature, maintaining visual continuity. Timing the transitions to align with music
beats or voiceover cues adds a rhythmic flow, making the video more engaging. Layering effects, such as
speed ramps, where the footage accelerates or decelerates during transitions, can emphasize dynamic
moments like moving from a driveway entrance to a rooftop view.

Pre-production planning plays a critical role in ensuring the success of these transitions. Mapping out
the shot sequence and visualizing how one scene flows into the next allows the Dron-o-Grapher to
capture footage that aligns with the intended narrative. During filming, capturing overlapping shots
(e.g., starting and ending shots at similar angles) provides flexibility in editing, making transitions
smoother and more natural.
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Adding music and voiceovers to real estate videos elevates their appeal by engaging viewers on both
visual and auditory levels. When combined with skilled post-production editing, these elements create
a polished and professional product that effectively highlights a property’s features. For a Dron-o-
Grapher, using these techniques thoughtfully ensures the video informs and captivates the target
audience, making the property memorable.

Music and Emotional Context

Background music is a powerful tool for setting a real estate video's tone and emotional context. The
choice of music can significantly influence how viewers perceive the property. For instance, soft, upbeat
music with a welcoming tempo creates a sense of warmth and luxury, ideal for showcasing premium
homes or hospitality spaces. Conversely, serene instrumental tracks with ambient sounds can evoke
tranquillity, making them suitable for properties in scenic or rural settings. Music helps establish the
mood, whether the property is a cozy family home, a modern apartment, or a lavish villa. It connects
viewers on a sensory level and encourages them to imagine living in the space.

Voiceovers and Narrative Clarity

Incorporating a professional voiceover adds depth and clarity to the video, guiding viewers through
the property’s highlights while providing essential context. A scripted voiceover can emphasize the
property’s unique selling points, such as “expansive gardens perfect for family gatherings,” “panoramic
views of the city skyline,” or “proximity to top-rated schools and shopping centers.” By addressing key
features directly, voiceovers ensure that no critical details are overlooked. Additionally, a conversational
tone in the narration creates a sense of engagement, helping potential buyers feel personally addressed
and informed.

Post-Production Refinement

Post-production is where the video takes on its final polished form, ensuring a seamless and visually
captivating presentation. Tools like Adobe Premiere Pro or Final Cut Pro are essential for refining the
footage, allowing for precise adjustments and creative enhancements.

e ColourGrading: Consistency in lighting and tone is critical for maintaining a professional appearance.
Colour grading corrects variations caused by changing lighting conditions during the shoot, ensuring
that all scenes have a uniform look. Subtle adjustments to brightness, contrast, and saturation can
enhance the vibrancy of greenery, the warmth of interior spaces, or the clarity of architectural
details.

e Transitions: Smooth transitions between clips maintain the flow of the narrative. Techniques like
cross-dissolves fades, or wipes ensure that each scene flows naturally into the next, preventing
jarring cuts that may disrupt viewer engagement.

e Synchronization: Aligning the music and voiceover with the visuals creates a cohesive and immersive
experience. For example, syncing a sweeping drone shot of the property with a musical crescendo
or aligning a voiceover description with the corresponding feature enhances the overall impact.

Incorporating Informational Graphics

Adding text overlays or graphics further enhances the informational value of the video. Including
property specifications, such as square footage, the number of bedrooms and bathrooms, or additional
amenities like parking spaces, provides viewers with key details at a glance. Graphics like arrows or
animated callouts can highlight specific features, such as a landscaped garden or a rooftop terrace,
drawing attention to the property’s strengths. Displaying the real estate agent’s contact details at the
end of the video ensures that interested viewers know how to proceed.
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_5.1.4 Capture High-Resolution Aerial Photographs
of Agricultural Fields and Crops

Capturing high-resolution aerial photographs of agricultural fields and crops using drones offers
significant benefits, such as precise monitoring of crop health, soil condition, and field management.
Dron-o-Graphers can leverage drones equipped with high-quality cameras to capture detailed images
that offer a comprehensive view of large fields, providing valuable insights for farm management.

1.

Preparing the Drone and Equipment

Inspecting the Drone: Before starting, the Dron-o-Grapher must thoroughly inspect the drone
to ensure that it is in good working condition. This includes checking for any physical damage,
ensuring the propellers are secure, and ensuring the camera is properly mounted and calibrated.

Battery Check: Ensure that both the drone and the remote controller are fully charged. As
agricultural fields can cover large areas, having enough battery life is essential for uninterrupted
operation. Carry spare batteries to avoid running out of power in the middle of the flight.

Camera Settings: Set the camera to the highest resolution available to capture detailed images.
Shooting in RAW format is recommended, which retains more data for post-processing. Adjust
the camera settings (ISO, shutter speed, aperture) to ensure the images are sharp and well-
exposed. A low I1SO (100-400) will reduce noise, and a higher shutter speed (1/500 or faster) is
ideal for clear images.

Sensor Calibration: Calibrate the sensors and the camera gimbal to ensure smooth and stable
footage. This step is critical to avoid distortion or shaking in the captured images.

Understanding the Area and Flight Path

Analyzing the Field: The Dron-o-Grapher should first study the agricultural field to identify
areas of interest, such as crop variations, irrigation systems, or patches with potential issues.
Understanding the field’s layout will help you plan an effective flight path.

Flight Path Planning: Plan a flight path that covers the entire area of the field. The Dron-o-
Grapher should consider factors such as wind direction, obstacles (trees, buildings), and legal
regulations on flying drones in certain areas. A common technique is to fly in a grid pattern,
overlapping each pass slightly to ensure complete coverage and clear images.

Mapping Software: For larger fields, using flight planning software like Pix4D, DroneDeploy, or
DJI Terra can be beneficial. These tools can help create a predefined flight path, automate the
capture of images, and ensure consistent overlap for efficient mapping.

Executing the Flight and Capturing Photographs

Take-Off and Altitude: The Dron-o-Grapher should begin by taking off and gradually ascending
to a safe height (usually between 30-120 meters, depending on the size of the field). This
provides a broad perspective of the field. Maintain a steady altitude to ensure uniform image
quality.

Maintaining Stable Flight: Ensure smooth and steady flight by using gentle inputs on the drone’s
controls. Sudden movements can lead to blurry or distorted photos. Maintaining a constant
speed helps in capturing sharp and focused images.

Image Capturing Technique:

Overlap: Each image should overlap by about 70-80% with the previous one. This overlap is
important for stitching images together later, especially for creating orthophotos or 3D models.

Camera Angles: Ensure that the camera is oriented vertically downwards to capture the entire
field. For better results, tilt the camera slightly downward to capture crops at an angle that
enhances detail.
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e Tracking and Adjusting Focus: Depending on the crop’s height and density, the Dron-o-Grapher
should adjust the focus manually or ensure the camera’s autofocus is engaged. In most cases,
the autofocus should work fine, but manual focus can offer better results for complex or dense
fields.

e Use of ND Filters: If shooting under bright conditions, use ND (Neutral Density) filters to reduce
overexposure and maintain the correct shutter speed, ensuring smooth and clear images
without washed-out highlights.

5. Post-Flight Process and Image Review

e Safe Landing: After capturing the necessary images, the Dron-o-Grapher should safely land
the drone and ensure that the memory cards are safely ejected and ready for transferring the
images to a computer.

e |Image Review: Before proceeding to further processing, review the images for sharpness,
exposure, and framing. It’s important to ensure that all parts of the field have been captured
with sufficient overlap.

e Data Transfer: Transfer the images from the drone’s memory card to a computer for further
analysis. Organizing the files properly by location or flight date to avoid confusion during data
processing is essential.

6. Data Analysis and Interpretation

¢ Image Processing Software: Use specialized software such as Agisoft Metashape, Pix4D, or
QGIS to process the images and generate high-resolution maps, orthophotos, or 3D models.
These tools will stitch together the overlapping images captured during the flight, creating
comprehensive views of the agricultural field.

e Analyzing Crop Health: The Dron-o-Grapher can assess the health of crops by analyzing the
images for colour variations. Crops thatare under stress due to water shortages, pest infestations,
or diseases may appear discoloured in the aerial images. By using NDVI (Normalized Difference
Vegetation Index) and other analysis tools, the Dron-o-Grapher can assess crop conditions and
make informed decisions.

e [ntegration with Farm Management: Aerial imagery can be integrated into farm management
software or precision agriculture platforms, allowing for real-time data analysis and improved
decision-making on fertilization, irrigation, and pest control.

— 5.1.5 Analyzing Aerial Imagery for Assessing Crop Health —

Aerial imagery captured by drones is revolutionizing the agricultural landscape, offering a precise,
efficient, and cost-effective way to monitor crop health and detect potential issues early. Understanding
the technical methods and tools involved in analyzing this imagery is crucial for drone operators with a
science background. The process involves the use of advanced sensors, image processing techniques,
and interpretation of data to assess crop health, identify stress or diseases, monitor nutrient deficiencies,
and evaluate overall conditions.

Fig. 5.1.3: Use of drone technology in agriculture
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Understanding the Role of Sensors and Indices

Drones equipped with multispectral, hyperspectral, or thermal sensors are essential for capturing
detailed aerial imagery. In the Indian context, where diverse crops and climates prevail, these sensors
are particularly beneficial. Multispectral sensors capture data across visible and near-infrared (NIR)
wavelengths, helping detect subtle changes in plant reflectance caused by stress or deficiencies.
Hyperspectral sensors provide even finer spectral details, enabling the identification of specific
disease signatures. Thermal sensors measure temperature variations, indicating water stress or pest
infestations.

Key indices derived from these sensors, such as the Normalized Difference Vegetation Index (NDVI), play
a pivotal role in the analysis. NDVI calculates the difference between crops' red and NIR reflectance,
providing a numerical indicator of plant health. For instance, in Indian rice fields, a declining NDVI value
can signify water scarcity or pest attacks, while consistent values indicate healthy crop growth.

Calculating Normalized Difference Vegetation Index (NDVI)

The abbreviation NDVI comes from the Normalized Difference Vegetation Index, which is one of the
most commonly mentioned indices in precision agriculture. Its value can be traced back to the ratio
of red (RED) and near-infrared (NIR) light reflected and absorbed during photosynthesis by vegetation
present on the field. The exact formula is shown at the top of the figure below.

If the examined area is covered with healthy vegetation, the reflected red light decreases compared
to near-infrared, while in the case of withered plants, the two lights are reflected in almost equal
proportions

Fig. 5.1.4: NDVI calculation

NDVI is calculated using the formula:

(NIR - RED)

NDVI = ————=
(NIR+RED)

e NIR (Near-Infrared): Light reflected in the near-infrared spectrum, which is strongly reflected by
healthy vegetation.

e RED (Visible Red Light): Light reflected in the red spectrum, which is absorbed by chlorophyll in
plants during photosynthesis.
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The NDVI value ranges between -1 and +1:

e Positive Values (0 to +1): Indicate healthy vegetation, with higher values reflecting denser and
healthier vegetation.

e Near Zero Values: Represent bare soil, dry vegetation, or sparse vegetation.

e Negative Values (-1 to 0): Correspond to non-vegetative surfaces like water, rocks, or urban
structures.

Steps to Calculate NDVI Using Drones
Step 1: Use a Drone with Appropriate Sensors

Select a drone equipped with a multispectral or NIR-enabled camera capable of capturing both NIR
and visible red light. Many advanced agricultural drones come with sensors specifically designed for
vegetation analysis. Examples include DJI P4 Multispectral or Parrot Bluegrass.

Step 2: Plan the Flight Mission
1. Mission planning software like Pix4Dcapture, DroneDeploy, or DJI Pilot can be used to define the
flight path.

2. Ensure the coverage areaincludes the target vegetation zones with overlapping images for accurate
data stitching.

3. Choose optimal flight times, such as early morning or late afternoon, to avoid harsh shadows and
overexposure.

Step 3: Capture Multispectral Images

1. Configure the camera to capture NIR and red light data. Ensure the drone is calibrated for accurate
sensor readings.

2. Fly the mission, capturing overlapping images with consistent altitude and angle for uniform data.

Step 4: Process the Data

1. Import the captured images into specialized software like Pix4ADmapper, Agisoft Metashape, or
DroneDeploy.
Align the images using photogrammetry techniques to create a detailed orthomosaic map.
Extract the NIR and red light bands from the multispectral images.

Step 5: Perform NDVI Calculation

1. Apply the NDVI formula pixel by pixel to the images:
e Subtract the red light values from the NIR values.
e Add the red light and NIR values together.
e Divide the result of the subtraction by the result of the addition.

2. Software platforms like QGIS, ArcGIS, or Pix4D Fields automate this process and generate NDVI
maps.

Step 6: Interpret NDVI Maps

1. Analyze the NDVI map, where:
e Dark green areas represent healthy vegetation (high NDVI values).
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e Yellow to brown areas indicate stressed or sparse vegetation.
e Blue or grey areas depict non-vegetative surfaces.

2. Use the NDVI insights to make informed decisions, such as identifying areas requiring irrigation,
pest control, or nutrient supplementation.

Preprocessing and Analyzing Aerial Imagery

The first step in the analysis is preprocessing the captured imagery. This involves correcting distortions,
aligning images, and georeferencing them to ensure accurate mapping to the field. Software like Pix4D,
Agisoft Metashape, or DroneDeploy is commonly used in India for this purpose. These tools enable
stitching overlapping images into an orthomosaic map, offering a comprehensive field view.

After preprocessing, the imagery is analyzed using spectral indices, colour variations, and patterns.
Techniques like supervised or unsupervised classification can segment the image into healthy and
stressed crop zones. For instance, identifying areas with low chlorophyll levels through NIR reflectance
helps pinpoint nitrogen deficiencies common in Indian wheat fields.

Identifying Stress, Diseases, and Nutrient Deficiencies

Drone imagery allows early detection of stress and diseases by highlighting crop reflectance and
temperature anomalies. For example, a farmer in Punjab can use thermal imagery to detect water
stress in wheat crops, ensuring timely irrigation to prevent yield loss. Similarly, red edge bands in
multispectral imagery are effective in detecting fungal infections in sugarcane fields, which are prevalent
in Maharashtra.

Nutrient deficiencies are diagnosed by observing specific patterns in reflectance. Yellowing of leaves,
indicative of nitrogen deficiency, can be detected through reduced NIR reflectance. Similarly, phosphorus
deficiency in cotton crops can be identified by examining the purple discolouration of leaves in visible-
spectrum imagery.

Evaluating Overall Crop Conditions and Recommendations

Periodic drone surveys allow the generation of vegetation heatmaps and 3D models of crop canopies,
aiding in evaluating overall conditions. These insights help optimize agricultural practices like fertilizer
application, pest control, and irrigation scheduling. For example, in Tamil Nadu, drone operators can
advise farmers to adopt targeted spraying based on stress zones, minimizing chemical usage and costs.

The integration of drone imagery with Geographic Information System (GIS) tools further enhances
decision-making. By overlaying crop health maps with field boundaries, operators can provide precise
recommendations, improving farm productivity.

Challenges and Future Prospects in India

While drone technology offers immense potential, challenges like high initial investment, lack of
training, and regulatory compliance need addressing. Programs like the Government of India’s Digital
Agriculture initiative and subsidies under the Sub-Mission on Agricultural Mechanization (SMAM) are
paving the way for wider adoption of drone-based solutions in agriculture.
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_5.1.6 Integrating Remote Sensing Technologies into Drones
for Agricultural Applications

Incorporating remote sensing technologies like multispectral and thermal cameras into drone platforms
is revolutionizing agricultural practices, particularly in India. This integration enables precise monitoring
of crop health, water management, and pest detection, offering actionable insights for farmers. For a
drone operator with a science background, understanding the technical aspects of sensor integration
and their application is crucial.

Choosing the Right Remote Sensing Technology

Selecting appropriate sensors is the first step in integration. Multispectral cameras capture data across
specific wavelengths, including visible and near-infrared (NIR) bands, which are essential for assessing
vegetation health through indices like the Normalized Difference Vegetation Index (NDVI). For instance,
multispectral sensors in India’s paddy fields help monitor nitrogen deficiencies, ensuring timely fertilizer
application.

Thermal cameras, on the other hand, measure surface temperature variations. These are particularly
useful for detecting water stress in crops, a critical issue in arid regions like Rajasthan. Farmers can
optimize irrigation schedules by identifying temperature differences to conserve water and improve
yields.

Hyperspectral sensors, though less commonly used due to higher costs, provide granular spectral data,
enabling the identification of specific diseases and nutrient deficiencies. These sensors are ideal for
high-value crops such as grapes and saffron grown in Maharashtra and Kashmir.

Preparing the Drone for Sensor Integration

Integrating remote sensing technologies requires a compatible drone platform with sufficient payload
capacity, power supply, and communication capabilities. Common drone models used in India, such as
DJI Matrice 300 RTK and AgriBot, support various sensors and payloads.

To ensure seamless operation, the drone must be equipped with:

e Gimbals and Mounts: These stabilize the sensors during flight, ensuring high-quality imagery.

e Power Supply Systems: Multispectral and thermal cameras demand reliable power sources. Battery
upgrades or auxiliary power units may be necessary.

e Data Transmission Modules: Real-time data transmission requires high-bandwidth modules like

LoRa or Wi-Fi. Operators can use onboard storage systems for post-flight analysis in areas with
limited connectivity.

Configuring Sensors and Calibration

Proper configuration and calibration of sensors are essential for accurate data collection. Operators
must:

e (Calibrate Multispectral Sensors: This involves using calibration panels to standardize reflectance
values under varying light conditions.

e Set Thermal Sensor Parameters: Adjust emissivity values based on crop types and environmental
conditions. For example, crops with dense canopies like sugarcane require specific settings for
precise thermal readings.

e Ensure GPS Integration: Accurate geotagging of imagery is vital for creating georeferenced maps.
Drones with RTK (Real-Time Kinematic) GPS systems are preferred for their high precision.
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Conducting Drone Surveys for Agricultural Applications

Once the sensors are integrated and calibrated, drone surveys can be conducted to collect data. In the
Indian context, the following practices are recommended:

e Flight Planning: Use software like DroneDeploy or Pix4D to design flight paths covering the entire
field. Ensure overlap between images to facilitate seamless stitching into orthomosaic maps.

e Optimal Timing: Conduct surveys during early mornings or late afternoons to minimize shadows
and maximize data quality.

e Data Collection: Capture data at appropriate altitudes to balance resolution and coverage. For
instance, surveying cotton fields in Gujarat at 50—100 meters altitude ensures detailed imaging.

Analyzing and Interpreting Data

Post-flight, the collected data must be processed and analyzed using specialized software. Multispectral
imagery is processed to generate vegetation indices like NDVI, SAVI (Soil-Adjusted Vegetation Index), or
GNDVI (Green NDVI), each tailored for specific agricultural conditions. Thermal imagery is analyzed to
identify hot spots indicating water stress or pest infestations.

For example, in the wheat fields of Punjab, combining NDVI and thermal data enables precise
recommendations for irrigation and pest control, significantly enhancing productivity.

5.1.7 Using Drone Photography to Create Promotional
Content for Marketing Campaigns

Drone photography is transforming the way promotional content is created, offering dynamic and
visually captivating perspectives that are difficult to achieve with traditional methods. For drone
operators with a science background, mastering the technical and creative aspects of using drones
for promotional videos and images can open new opportunities in India’s growing digital marketing
landscape.

Capturing Unique Perspectives with Drone Photography

One of the primary advantages of drone photography is its ability to capture aerial views that provide a
fresh and immersive perspective. For marketing campaigns, this means showcasing properties, events,
or landscapes in a way that captivates the audience. For example, a real estate company in Mumbai can
use drones to create sweeping aerial tours of luxury apartments, highlighting amenities like swimming
pools, rooftop gardens, and scenic views.

Drone shots can include cinematic movements such as orbits, fly-throughs, and top-down perspectives,
making them ideal for promotional videos. These techniques are particularly effective for tourism
campaigns, such as promoting Goa’s beaches or Kerala’s backwaters, where breathtaking aerial visuals
can entice potential visitors.

Technical Aspects of Creating High-Quality Content
Producing professional-grade promotional content requires attention to several technical details:

1. Camera Settings:

e Resolution: Use high-resolution cameras capable of recording 4K or higher for videos and
at least 20MP for still images. This ensures clarity and quality, especially for large displays or
billboards.
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e Frame Rates: Record videos at 24-30 fps for cinematic quality or 60 fps for smoother motion,
ideal for action-packed scenes like adventure sports.

e Exposure and ISO: Adjust exposure settings to balance light and shadows. Low ISO values are
preferred to reduce noise in images.

e Stabilization: Gimbals are essential for stabilizing the camera during flight, ensuring smooth
and shake-free footage. This is crucial for creating professional content for marketing.

e Lighting and Timing: Drone operators must leverage natural lighting conditions to enhance
image quality. Shooting during golden hours (early morning or late evening) provides soft,
diffused light that enhances the aesthetic appeal of images and videos.

e Post-Processing: Editing is a critical part of producing promotional content. Tools like Adobe
Premiere Pro, DaVinci Resolve, or Photoshop are used to enhance colours, adjust brightness,
and add effects. For instance, colour grading can make a video of Rajasthan’s desert landscapes
more vibrant and appealing for tourism promotions.

2. Applications Across Media Channels
Drone photography can be tailored for various marketing platforms:
e Social Media: Short, attention-grabbing aerial clips are perfect for platforms like Instagram and

Facebook. A tour operator in Himachal Pradesh can use 15-second drone reels of snow-capped
mountains to attract adventure enthusiasts.

e Television and Cinema: Drones provide dramatic visuals for high-budget commercials and
movie scenes. For example, an agricultural brand can use drone footage of sprawling mustard
fields in Haryana to emphasize its connection with rural India.

e Corporate Campaigns: Companies can use drones to create promotional content for events
like product launches or factory tours. For instance, a drone can capture a bird’s-eye view of a
manufacturing plant in Tamil Nadu, demonstrating scale and efficiency.

Challenges and Compliance

Using drones for promotional content in India requires adhering to the Directorate General of Civil
Aviation (DGCA) guidelines under the Digital Sky platform. Operators must:

e Obtain the necessary licenses and permissions for drone operations.

e Ensure compliance with no-fly zones, particularly in urban or sensitive areas like Delhi.

e Use drones that are compliant with Indian regulations, such as DGCA-approved models with GPS-
based geo-fencing.

Enhancing Brand Storytelling

Drone photography creates stunning visuals and enhances storytelling in marketing campaigns. By
combining aerial shots with ground-level footage and voiceovers, brands can craft narratives that
resonate with their audience. For instance, a wildlife sanctuary in Madhya Pradesh can use drone
videos to highlight its conservation efforts, appealing to eco-conscious travellers.
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_5.1.8 Showcasing Tourist Destinations, Hotels, and

Resorts Using Drone Photography

Drone photography is redefining the way tourist destinations, hotels, and resorts are presented, offering
a captivating bird’s-eye view that enhances visual appeal and attracts potential visitors. For a drone
operator with a science background, understanding drones' technical aspects and creative potential is
essential for creating high-quality promotional content. In the Indian tourism and hospitality industry,
drone imagery plays a pivotal role in showcasing scenic locations and luxurious amenities to domestic
and international audiences.

Highlighting Tourist Destinations

India’s diverse landscapes provide countless opportunities for drone photography to shine. From the
majestic Himalayas in Uttarakhand to the serene backwaters of Kerala, drones capture expansive views
that ground-level photography cannot achieve.

Fig. 5.1.5: Drone shot of Kerala’s blackwater

For instance, in promoting Rajasthan’s forts and palaces, drone shots can emphasize their architectural
grandeur by flying over intricate domes and sprawling courtyards. Similarly, coastal states like Goa and
Tamil Nadu benefit from aerial visuals that capture pristine beaches, bustling shorelines, and sunset
vistas, enticing travellers with unique perspectives.

Drones also allow operators to document cultural festivals and events, such as the Rann Utsav in
Gujarat or the Kumbh Mela in Prayagraj. Wide-angle drone footage of crowds, decorated setups, and
surrounding landscapes adds an immersive dimension to promotional campaigns.

Showcasing Hotels and Resorts

For the hospitality sector, drone photography is a game-changer in portraying the opulence and
offerings of hotels and resorts. Properties can leverage aerial visuals to highlight features like infinity
pools, landscaped gardens, and beach access.

In luxury resorts situated in Kerala’s hill stations, drone footage can focus on private cottages nestled
amidst tea plantations, emphasizing exclusivity and tranquillity. Similarly, a five-star hotel in Mumbai
can use drone shots to showcase its rooftop bars, helipads, and proximity to iconic landmarks like the
Gateway of India.
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Capturing Amenities and Appealing Features

Drones are instrumental in capturing amenities that define the unique selling points of tourist
destinations and accommodations. Essential features to showcase include:

e Landscaping and Design: Drone imagery can highlight expansive lawns, golf courses, or water
fountains, creating a sense of luxury.

e Pools and Recreational Areas: A top-down view of an infinity pool or spa area can attract leisure
travelers.

e Adventure Activities: Resorts offering activities like zip-lining, paragliding, or water sports can use
dynamic drone footage to emphasize their adventurous appeal.

For instance, a Jim Corbett National Park resort can showcase its proximity to dense forests and safari
trails, combining drone visuals with ground-level wildlife shots.

Technical Details for Effective Drone Photography
Producing professional-quality content involves attention to various technical aspects:

e Drone Equipment: Use drones with high-resolution cameras, such as DJI Phantom 4 Pro or DJI
Mavic Air 2, capable of shooting 4K video and capturing 20MP images.

e Flight Planning: Predefine flight paths to cover the most visually appealing aspects of the property
or destination. Ensure consistent lighting conditions by scheduling flights during golden hours.

e Stability: Use drones with advanced stabilization features to capture smooth and steady footage.

e Editing: Enhance raw footage using editing tools like Adobe Lightroom for stills and Adobe Premiere
Pro for videos. Colour grading, in particular, can enhance the natural beauty of landscapes and
structures.

In India, promoting tourist destinations and hospitality properties through drone photography must
comply with regulations established by the Directorate General of Civil Aviation (DGCA). Operators
must obtain necessary permits, especially when filming in sensitive areas like national parks, wildlife
sanctuaries, or urban zones.

Furthermore, government initiatives such as the Dekho Apna Desh campaign emphasize promoting
lesser-known Indian destinations. Drone operators can contribute by capturing aerial footage of these
locations, creating awareness and boosting tourism.
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UNIT 5.2: Specialized Drone Applications

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Describe the inspection process for power lines, transmission towers, and energy infrastructure
using drone technology.

Evaluate the advanced imaging capabilities of drones in the context of search and rescue missions.

Apply knowledge of drone operation to proficiently navigate through challenging terrains, varying
weather conditions, and complex environments.

~5.2.1 Inspecting Power Lines, Transmission Towers,

and Energy Infrastructure Using Drone

Drone technology has emerged as a game-changing tool for inspecting power lines, transmission towers,
and other energy infrastructure. This method offers a safer, faster, and more efficient alternative to
traditional manual inspections, particularly in the Indian context, where energy infrastructure spans
vast and often challenging terrains. A drone operator with a science background can leverage advanced
sensors and techniques to identify defects, ensure compliance, and enhance maintenance efficiency.

Overview of Drone-Based Inspection

Drone inspections involve capturing high-resolution images, videos, and sensor data of energy
infrastructure, enabling detailed analysis without the need for physical access to hazardous areas.

The process primarily focuses on:

e |dentifying wear and tear, corrosion, or physical damage to conductors and insulators.
e Monitoring vegetation encroachment around power lines to prevent outages or fires.

e Detecting hotspots in electrical components using thermal imaging to prevent failures.
P

Fig. 5.2.1: Inspecting transmission tower using drone

Drone Equipment and Sensors

The success of a drone inspection relies on selecting the right equipment and sensors tailored to
specific requirements:
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1.

2.

High-Resolution Cameras: Capture detailed visual data to detect cracks, broken components, or
misaligned hardware. Drones like DJI M300 RTK equipped with Zenmuse H20T cameras are ideal
for such tasks.

Thermal Sensors: Measure temperature anomalies in conductors, transformers, and connectors.
Thermal cameras like FLIR Vue Pro are commonly used to detect overheating, which can indicate
potential faults.

Fig. 5.2.2: Drone fitted with FLIR Vue Pro thermal camera

LIDAR Sensors: Generate 3D models of power lines and towers, helping in assessing structural
integrity and sagging of conductors. LIDAR is especially beneficial for densely forested areas, such
as the Western Ghats.

GPS and RTK Modules: Ensure precise geotagging of inspection data for accurate mapping and
reporting.

Inspection Workflow

The inspection process involves several key stages, each requiring technical expertise and meticulous
planning:

1.

2.

3.

Pre-Inspection Planning:

e Flight Path Design: Plan flight routes using mapping software like DroneDeploy or Pix4D to
ensure complete coverage of the infrastructure.

e Regulatory Compliance: Obtain permissions under the DGCA's Digital Sky platform, particularly
for operations near urban or sensitive areas.

e Safety Measures: Conduct risk assessments and ensure compliance with safety protocols.
Data Collection:

e Aerial Survey: Conduct a systematic flight along the power lines or towers, maintaining a safe
distance to avoid collisions or electromagnetic interference.

e Data Acquisition: Capture imagery and sensor data at predefined intervals to cover all critical
components. For instance, drones inspecting the transmission grid in Rajasthan can be flown at
altitudes of 50—100 meters to balance resolution and coverage.

Data Processing:
e Stitch images into orthomosaic maps for detailed visual analysis.
e Analyze thermal data to pinpoint hotspots indicating potential faults.

e Use software like AutoCAD or ArcGIS for creating 3D models and overlaying inspection results
on geographic maps.
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Advantages and Challenges
Drone inspections provide significant advantages:
e Safety: Reduce the need for linemen to climb towers or work near high-voltage lines.

e Efficiency: Cover large areas quickly, saving time compared to manual inspections.
e Accuracy: Provide precise and detailed data, enabling proactive maintenance.

However, challenges such as high initial investment, limited drone operating skills, and regulatory
hurdles need to be addressed. The Indian government’s push for digitization and skill development
through initiatives like the Drone Shakti program is helping overcome these barriers.

5.1.2 Advanced Imaging Capabilities of Drones in

Search and Rescue Missions

Drones equipped with advanced imaging technologies are revolutionizing search and rescue (SAR)
operations, offering unparalleled efficiency and safety in locating missing persons, disaster survivors,
and accident victims. For a drone operator with a science background, understanding these imaging
capabilities and their application in India’s diverse and challenging terrains is critical to supporting
rescue missions effectively.

Enhancing SAR Operations with Imaging Technologies

The success of a SAR mission heavily relies on the ability to quickly locate individuals in vast or hazardous
areas. Drones equipped with high-resolution cameras, thermal sensors, and other advanced imaging
tools provide critical situational awareness that speeds up operations while minimizing risks to human
rescuers.

1. High-Resolution Visual Imaging:

Drones with cameras capable of capturing ultra-high-definition images and videos play a key role
in visually scanning large areas. For example, during floods in Assam, drones can rapidly survey
inundated regions, identifying stranded individuals on rooftops or elevated areas.

2. Thermal Imaging:

Thermal cameras are instrumental in detecting heat signatures, enabling the identification of
people in low-visibility conditions such as dense forests, nighttime scenarios, or under rubble. This
technology was crucial during SAR operations after the 2018 Kerala floods, where survivors were
located in isolated areas hidden by vegetation.

3. LIDAR Technology:

Light Detection and Ranging (LIDAR) sensors create detailed 3D maps of terrains, enabling rescuers
to identify potential shelters, obstacles, or paths in mountainous regions like the Himalayas. LIDAR
is especially beneficial for assessing landslide-affected areas where survivors may be trapped under
debris.

4. Multispectral Imaging:

Multispectral cameras can analyze vegetation and ground conditions to identify areas where
survivors might be present. For instance, these cameras can differentiate between disturbed and
undisturbed vegetation, which may indicate recent human activity.
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Fig. 5.2.3: Drones for search and rescue operation

Drone Capabilities for Indian SAR Challenges
India’s diverse geography and frequent natural disasters demand robust and adaptable drone systems.

e Floods and Cyclones: In coastal areas affected by cyclones, such as Odisha and West Bengal, drones
equipped with waterproof and wind-resistant designs ensure operations continue under harsh
weather conditions. High-resolution imaging combined with real-time data transmission enables
prompt response to locate survivors.

e Earthquakes and Landslides: In earthquake-prone zones like Uttarakhand or during landslides
in the Northeastern states, drones reduce the risk to rescuers by accessing unstable or collapsed
structures to search for trapped individuals.

e Forests and Wildlife Reserves: SAR missions in dense forests, such as those in Madhya Pradesh
or Karnataka, benefit from drones that can penetrate canopies using LIDAR or thermal imaging,
ensuring thorough coverage of hard-to-navigate areas.

Technical Details of Drone Imaging Systems

For effective deployment in SAR missions, drones must be equipped with:

e Cameras with Variable Zoom: Zoom capabilities allow operators to examine specific areas closely
without flying at low altitudes, reducing risks in obstructed or hazardous environments.

e Thermal and Infrared Sensors: Drones like the DJI Matrice 300 RTK, paired with FLIR Zenmuse
H20T, provide integrated thermal and visual imaging, enabling dual perspectives for efficient
identification.

e Real-Time Data Transmission: SAR missions require real-time streaming to command centers for
rapid decision-making. High-bandwidth transmission systems, such as 4G/5G modules, are crucial
for operations in urban or semi-urban areas.

e Autonomous Features: Al-powered obstacle detection and autonomous navigation systems
enhance operational efficiency, especially in disaster zones with limited human visibility.

Workflow for Drone-Assisted SAR Operations

1. Mission Planning:
e Define search areas using GIS tools and pre-program flight paths for systematic coverage.
e Ensure compliance with DGCA regulations for drone operations in affected zones.
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2.

3.

Data Collection:

e Deploy drones in overlapping grid patterns to ensure comprehensive imaging of the designated
area.

e Use thermal sensors for night missions or dense environments and visual cameras for open
terrains.

Analysis and Action:
e Analyze imagery in real-time or post-flight to identify potential survivors or critical hazards.
e Coordinate with ground teams by providing geotagged imagery and live updates.

5.1.3 Navigating Challenging Terrains, Varying Weather

— Conditions, and Complex Environments Using Drone
Operations

Operating drones through challenging terrains, varying weather conditions, and complex environments
requires a combination of technical knowledge, practical skills, and strategic planning. For drone
operators with a science background, understanding the fundamentals of drone technology and
applying this knowledge to different situations is essential to ensure successful and safe operations.

Preparing for Challenging Terrains

India’s diverse topography, from the Himalayan mountains to the coastal plains and dense forests,
presents several challenges for drone operators. Navigating through such terrains requires precise
flight planning and the right choice of drone technology.

1.

Mountainous and Hilly Terrain:

In regions like Uttarakhand and Himachal Pradesh, where high altitudes and rugged landscapes
prevail, operators need drones with high endurance, stability, and precise GPS systems. Drones
with RTK (Real-Time Kinematic) technology, such as the DJI Matrice 300 RTK, offer centimeter-level
accuracy, which is essential for terrain mapping and surveying in areas with complex elevation
changes. The operator should plan flights at lower speeds to account for strong updrafts or wind
turbulence common in mountainous regions.

Forests and Densely Vegetated Areas:

In places like the Sundarbans or Madhya Pradesh’s wildlife reserves, thick foliage can obstruct line-
of-sight. Drones equipped with obstacle detection systems like ultrasonic and infrared sensors are
crucial to avoid collisions with trees or other obstacles. LIDAR-equipped drones, which create 3D
maps, are also valuable for capturing terrain details even in heavily vegetated areas. The operator
must adjust the altitude to avoid dense tree canopies and use automated flight paths to ensure
thorough coverage.

Urban Environments:

Navigating through busy urban environments like Mumbai or Delhi requires careful planning. High-
rise buildings, power lines, and crowded streets demand drones equipped with obstacle avoidance
systems and autonomous flight capabilities. The operator should rely on detailed pre-flight planning,
utilizing geospatial maps and apps like DJI Terra or Pix4D to map flight paths and avoid restricted
zones, especially near airports.
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Adapting to Varying Weather Conditions

Weather is a critical factor in drone operations. In India, where weather patterns can vary significantly
between regions, understanding how to operate drones under different conditions is crucial for safety
and performance.

e Wind and Turbulence:

In areas with frequent strong winds, such as coastal regions of Kerala or Gujarat, operators must
be mindful of drone limitations. For example, drones like the DJI Mavic 3 have wind resistance
capabilities, allowing them to withstand winds up to 15-20 mph. When operating in these
conditions, drone operators should maintain a lower altitude and adjust flight speeds to maintain
stability. Flying perpendicular to the wind direction also helps reduce drift.

e Rain and Moisture:

Drones used in heavy rain or humidity-prone areas, such as the monsoon season in Mumbai or
Chennai, must be weather-resistant. Drones with IP-rated water resistance, like the DJI Matrice 200
series, are ideal for such conditions. However, even with weather-resistant drones, operators must
ensure that flight operations are paused during heavy rainfall to prevent water damage to sensitive
electronics. Pre-flight checks for battery health, propeller integrity, and camera equipment are
essential in these conditions.

e Fog and Low Visibility:
In regions prone to fog, such as parts of Punjab and Delhi during winter, visibility is limited, which
can affect drone navigation. In such scenarios, drone operators should rely heavily on drone sensors
and onboard GPS to maintain control. Additionally, thermal imaging cameras can be employed for
search and rescue missions or infrastructure inspections, where detecting heat signatures is more
important than visual clarity.

Operating in Complex Environments

Complex environments, such as disaster zones, remote locations, or hazardous areas, require operators
to go beyond basic flight skills and apply strategic decision-making.

1. Disaster Areas and Emergency Response: In disaster-hit areas, like after floods in Assam or
earthquakes in Gujarat, drones are crucial for delivering real-time data for assessment and search
operations. Operators must be ready to navigate through debris, low-hanging power lines, and
unstable terrain. High-endurance drones like the DJI Matrice 600, which can carry heavy payloads
like thermal or multispectral cameras, are ideal for such tasks. Flight plans must be flexible to adapt
to unforeseen challenges, such as rapidly changing conditions or sudden obstacles.

2. Restricted Zones: In highly regulated environments, like near military bases, power plants, or
government buildings, operators must be aware of no-fly zones as defined by the DGCA (Directorate
General of Civil Aviation). Using apps like Airmap or Altitude Angel to check real-time airspace
restrictions is essential before launching drones in such regions.

3. Autonomous Flight Systems and Automation: To deal with complex environments efficiently,
operators should take advantage of autonomous flight capabilities. Autonomous systems help in
flying drones without constant manual control, allowing operators to focus on data collection and
analysis. Features like waypoint navigation, automated return-to-home, and geofencing increase
operational safety and efficiency, especially in environments with limited line-of-sight or hazardous
surroundings.
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Safety Measures and Risk Management

Proficient drone operators must always prioritize safety, especially when flying in challenging conditions.
Key safety measures include:

e Pre-Flight Check: Always conduct thorough checks on the drone’s components, battery levels, GPS
signal strength, and weather conditions.

e Flight Altitudes: Maintain optimal altitudes to avoid obstacles and ensure smooth control. For
example, in urban environments, keep drones below 400 feet to avoid air traffic and tall buildings.

e Emergency Protocols: Be prepared to handle sudden weather changes, lost signal issues, or
equipment malfunction by having backup plans, such as returning the drone to home automatically
or using manual override.
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Proper planning, including understanding the property layout and analyzing surrounding landscapes,
is essential for capturing the best aerial photographs of real estate properties.

Framing key property features, such as architecture, outdoor spaces, and amenities, is crucial for
impactful real estate photography.

Post-production techniques, such as color grading, transitions, and the addition of text overlays,
refine the video and enhance its visual and informational appeal.

Drone photography provides unique aerial perspectives that enhance the visual appeal of tourist
destinations, hotels, and resorts, making them more attractive to potential visitors.

For the hospitality industry, drone photography can highlight key features of hotels and resorts,
such as infinity pools, landscaped gardens, and luxurious amenities, appealing to both domestic
and international tourists.

The use of drones in marketing campaigns enables dynamic visuals through techniques like fly-
throughs, top-down shots, and cinematic movements, which are ideal for promoting tourism and
real estate.

Remote sensing technologies, like multispectral and thermal cameras, integrated into drones are
transforming agriculture by providing precise monitoring of crop health, water management, and
pest detection.

NDVI (Normalized Difference Vegetation Index) is a key index used in agricultural applications to
assess crop health based on data captured by drones, helping to detect issues like water stress or
pest infestations.

Drone technology enables safer, faster, and more efficient inspections of power lines and
transmission towers, reducing the need for physical access to hazardous areas.

Drones equipped with high-resolution cameras, thermal sensors, and LIDAR are essential for
detecting damage, wear, and hotspots in energy infrastructure.

Drones enhance search and rescue (SAR) operations by using high-resolution cameras, thermal
imaging, LIDAR, and multispectral sensors to locate individuals in disaster-prone areas.
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— Exercise

Multiple-choice Question:

1. What is the primary benefit of using multispectral sensors on drones in agriculture?
a. Capturing high-resolution images b. Detecting crop stress and disease

c. Measuring the exact height of crops d. Identifying irrigation systems

2. What is one of the main advantages of drone photography for tourism promotions?
a. Lower cost of production b. Ability to capture aerial views of locations

c. Limited camera settings for consistency d. Increased number of tourists visiting areas

3. What role does NDVI play in agriculture when using drones?
a. It measures the temperature of crops b. It assesses soil quality

c. It helps to evaluate plant health d. It calculates water levels in fields

4. What is the primary purpose of using wide-angle lenses in aerial real estate photography?
a. To reduce image resolution

b. To capture more of the property and surrounding landscape
c. To focus on specific architectural details

d. To avoid background distractions

5. What is the role of LIDAR sensors in drone inspections of power lines?
a. To detect electrical faults b. To create 3D models of terrain and infrastructure

c. To detect wildlife near power lines d. To measure temperature anomalies

Descriptive Questions:

1. How does drone photography enhance the marketing of tourist destinations in India?

2. Explain how drone technology improves the safety and efficiency of inspecting power lines and
transmission towers.

3. Explain the process of calculating NDVI using drone technology in agricultural applications.

How can drones assist in emergency response during floods or earthquakes, and what are the
advantages of using drones in such operations?

5. What are the technical requirements for creating high-quality promotional content using drones?




— Notes

Dron-O-Grapher

Scan the QR codes or click on the link to watch the related videos
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https://youtu.be/YdnqEilvt00 https://youtu.be/6jkUYY6HjHg

Aerial seed copter crone marketing campaign Drone rescue technology is disaster response



https://youtu.be/YdnqEiIvt00
https://youtu.be/6jkUYY6HjHg
https://youtu.be/4-QU7WiVxh8?si=8_TBEHAMkzkQPQxo 
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Employability Skills is available at the following location

https://www.skillindiadigital.gov.in/content/list

Employability Skills




@ o,/ lelecom
sector
Shill

Counadl /




Participant Handbook

Module No. Unit No. Topic Name Link for QR Code (s) QR code (s)
Unit 1.1: 1.1.1 Size and
Industry
. scope of the
Overview Telecom In- 27 https://youtu.
and Organ- e _ be/ODBLXRtWVUA
S dustry and its .
Module isational Sub-Sectors Indian Telecom
1: Intro- Context industry
duction to evolution and its
the Role of subsectors
a Dron-o-
Grapher | it 1.2:
Role and Re- | 1.2.3 DGCA https://youtu.be/
S ps://youtu.be,
sponsibilities | Guidelines for 27 JUx9GEVPURU
of a Drone-o- | Drones
Grapher
a drone
Unit 2.1: BIM
Modeling 2.1.2 Perform-
Processand | ing Pre—'Fllght 73 https://youtu.be/KillgWO066il
Stakeholder | Inspection of a
Module 2: | Manage- Drone TOP 5 : Best
' & BIM (Building
Operate U Information
Drone and Modeling)
Camera Software
Accesso-
ries
Unit 2.2: 2.2.1 Sales
Drone Reporting
Operation Systems Used 73 https://youtu.be/G6HN1sXuJT8
and Footage | inthe Pharma-
Capture ceutical Sector Operating a
drone
Module .
3: Per- Unit 3.1: 3-1.1 Minimum
o Hardware
form Post | Optimizing .
R Requirements
Processing | Computer for Runnin 112 https://youtu.be/
and Editing | and Software & XZMVOpe3yaw
. Resource-In-
of Photo- for Editing tensive Editin
graphs and | Tasks ¢ J Hardwares of
Footage Software drone camera



https://youtu.be/0DBLxRtWVuA
https://youtu.be/0DBLxRtWVuA
https://youtu.be/zUx9G6VPUhU
https://youtu.be/zUx9G6VPUhU
https://youtu.be/KiIlgW066iI
https://youtu.be/G6Hn1sXuJT8
https://youtu.be/4-QU7WiVxh8?si=8_TBEHAMkzkQPQxo 
https://youtu.be/XZMVOpe3yaw
https://youtu.be/XZMVOpe3yaw
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QR code (s)

Unit 3.2 .
n 3.2.2 Installing
Regulatory .
Guidelines and Setting
Up Image and 112 | https://youtu.be/A7qlicsEjmY
for Adverse . L.
Video Editing
Event Re- Soft
porting ortware Setting up drone
camera
B
. . 3.3.4 Trans- ;
Unit 3.3: File .
ferring Drone [w]FF A
Manage- Files to Inter- 112 https://youtu.be/
ment and zyWdNjsXVXU
nal/External )
Data Backup S Transferring
torage Drone Files to
Internal/External
Storage
Unit 4.1: 4.1.4 Function-
Module 4: | Identifying al Interdepen-
Pre-ven- and Diagnos- | dencies Be- 141 | https://youtu.be/Gdzwfci7AYE
tive ing Drone tween Drone
Mainte- Issues Components Drone
ain P components
nance and performance
Trou-ble- review
shooting
of Drones
- nit 4.2:
and Relat Unit . 4.2.1 Preven-
ed Acces- Preventive tive Main-
sories Maintenance 141 | https://youtu.be/clvK8R7YMrs
. tenance of
and Repair of
Drones

Drones

Drone
maintenance



https://youtu.be/A7qlJcsEjmY
https://youtu.be/zyWdNjsXVXU
https://youtu.be/zyWdNjsXVXU
https://youtu.be/Gdzwfci7AYE
https://youtu.be/cIvK8R7YMrs
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Module 5:
Use drone
photog-
raphy in
various
sectors

Unit5.1 5.1.7 Using
Workplace Drone Pho-
Health and tography to
Safety Reg- Create Promo- 171 https://youtu.be/YdnqEilvt00
ulations and | tional Content .
. Aerial seed
B.est Prac- for Marketmg copter crone
tices Campaigns marketing
campaign
5.1.2 Ad-
Unit 5.2: vanced Imag-
Specialized ing Capabilities
. | of Dronesin 171 | https://youtu.be/6jkUYYEH]Hg
Drone Appli-
cations Search and
Rescue Mis- Drone rescue
sions technology is

disaster response



https://youtu.be/YdnqEiIvt00
https://youtu.be/6jkUYY6HjHg
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