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Abstract:

This article investigates the uptake of drone delivery
services in emerging economies, examining factors such
as personal innovativeness, outcome expectancy,
emotions, and perceived risk. Drone delivery offers
advantages such as flexibility, accessibility, speed, safety,
and environmental benefits. It conducts a comprehensive
review of existing literature, identifies current trends and
challenges, and proposes avenues for future research.
Businesses are increasingly exploring autonomous
solutions for the last-mile delivery to remain competitive
and fulfill rising delivery demands. Drones, especially
unmanned aerial vehicles, emerge as a promising
solution in the realm of logistics. Recent regulations
introduced by the Flight World Organization support the
operation of unmanned aerial systems, further
facilitating their integration into delivery operations. The
surge in online shopping has intensified the need for
efficient delivery mechanisms, thus driving the adoption
of drone technology. Quadcopters, equipped with stable
flight capabilities, are employed for various purposes
including surveillance, data gathering, and localized
deliveries. The integration of delivery drones into the last-
mile shipping industry holds the promise of expedited
deliveries, decreased labor expenses, and advantages for
drone manufacturers, signifying a transformative shift in
the realm of logistics and delivery services.
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Personal innovativeness, Outcome expectancy, Perceived
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1. INTRODUCTION:

Originally, drones or unmanned aerial vehicles were initially
developed for military purposes, as they could be operated
remotely, thus minimizing the risk to pilots in combat
situations [1]. However, in recent years, drones have found
application across various industries due to their versatility,
portability, light weight, and affordability compared to
conventional aircraft. They play pivotal roles in fields such as
mapping, photography, agriculture, and mining [2].
Moreover, enthusiasts continuously explore novel drone
designs and functionalities for activities like racing, aerial
photography, and recreational flying, delivery services

attracted by the vast range of options and customization
available.

In this article of we have expressed a need for the design,
development, and prototyping of a autonomous drone
capable of both flying automatically . The aim of this
endeavor is to develop a unique drone prototype with
distinctive features, tailored for commercialization in diverse
markets. This involves designing a drone model that stands
out from existing options and aligns with market demands,
ensuring its viability for widespread adoption and
commercial success.

This innovative concept, yet to be widely adopted,
introduces a new dimension of flexibility and functionality to
the drone landscape. By optimizing power consumption and
extending the drone's battery life, this autonomous drone
model offers numerous advantages. Moreover, it enhances
maneuverability, particularly in areas where aerial
navigation may be restricted or challenging.

2. SYSTEM ARCHITECHTURE:

Drone delivery systems are pivotal components within a
broader system architecture, characterized by their intricate
operational workflow and integration of advanced
technologies. This section delineates the key stages and
functionalities of drone delivery systems within the
overarching system framework:

Order Processing and Packaging: At the outset, orders are
received and processed within the system. Upon
confirmation, items are meticulously packaged at the nearest
warehouse, ensuring secure transportation for subsequent
stages.
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Figure 1: System Architecture

Customer Application: The DVD Delivery via Drone
application offers several key features to enhance the
customer experience:

1.Package Details Input: Users can input the weight of their
package and specify the source and destination addresses.
2.Payment Options: The application supports various
payment methods, providing users with flexibility and
convenience.

3.Real-time Order Tracking: An integrated map feature
allows users to track their orders in real-time, providing
visibility into the delivery process.

4.Seamless User Interface: The application boasts an
intuitive and user-friendly interface, making it easy for
customers to place and manage their orders.

5.Enhanced Security: Robust security measures are
implemented to safeguard user information and ensure the
integrity of transactions.

Server : The server acts as the central hub where all data
processing and communication between the application and
users take place, while the user database stores and manages
user information securely. The server architecture is
designed to handle a high volume of requests and facilitate
real-time communication between the application interface
and the database. It utilizes robust hardware and software
components to ensure optimal performance and reliability.
Additionally, the server implements encryption protocols
and access controls to safeguard sensitive data and protect
against unauthorized access or cyber threats.

User Database: The user database stores various types of
information, including user profiles, package details, delivery
preferences, and transaction records. Each user profile is
associated with a unique identifier, allowing for personalized
experiences and streamlined order management. The
database employs data normalization techniques to optimize
storage efficiency and ensure data integrity, reducing
redundancy and minimizing the risk of inconsistencies.

Furthermore, the user database incorporates advanced
security measures such as encryption, hashing, and role-

based access control to protect user data from breaches or
unauthorized access.

Departure Management: Following packaging, the system
coordinates the departure of drones from the warehouse.
This involves securely fastening packages to specialized
carriers designed for drone transportation. Notably, drones
employ a range of departure mechanisms, including VTOL
(Vertical Takeoff and Landing) processes or innovative
designs like non-VTOL crafts, depending on the system
configuration.

Pickup and Dropoff : At the source location, the drone
lands or hovers at a predetermined spot to collect the
package. This may involve a designated landing pad or an
area cleared for drone operation. Alternatively, the package
may be placed in a secure container or docking station for
pickup by the drone. The drone takes off and begins its flight
to the destination address. It follows a pre-programmed
flight path or real-time instructions from a remote operator,
avoiding obstacles and adhering to airspace regulations.
After completing the delivery, the drone may return to its
base or proceed to the next delivery location, depending on
the operational requirements and scheduling.

3. LITEATURE SURVEY:

Title: Autonomous Drone Delivery to Your Door and Yard
Authors: Shyam Sundar Kannan and Byung-Cheol Min
Published: 2022

In this study, we introduce a novel system for delivery
drones to autonomously navigate and deliver packages
within residential areas without relying on external markers.
This advancement is driven by recent progress in deep
learning, which has the potential to replace specialized
markers used by drones. Our system takes delivery
instructions as input, akin to instructions given to human
couriers. Initially, we propose a semantic image
segmentation-based method to estimate suitable landing
spots around the house. Subsequently, we devise a routing
strategy to guide the drone from the landing spot to the
desired delivery location, such as the front door. Through
extensive simulation, we demonstrate the effectiveness of
our approach, showing significant time savings compared to
traditional frontier exploration-based strategies.[1]

Title: Drone-Aided Delivery Methods, Challenge, and the
Future: A Methodological Review

Authors: Xueping Li, Jose Tupayachi, Aliza Sharmin,
Madelaine Martinez Ferguson

Published: 2023

Origin : Department of Industrial and Systems Engineering,
University of Tennessee, Knoxville, TN 37996, USA
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Drone delivery, or UAV delivery, has emerged as a promising
alternative to conventional methods, offering unparalleled
advantages such as flexibility, speed, efficiency, and safety.
This paper conducts a systematic review of existing
literature in this field, categorizing it based on problem
characteristics and objectives. Through this analysis, we
identify critical challenges spanning technological
advancements, safety concerns, societal implications, and
environmental impacts. By recognizing these hurdles, we
aim to pave the way for future research directions that
address these complexities and propel the development of
drone delivery systems.[2]

Title DecentraliDrone: A decentralized, fully autonomous
drone delivery system for reliable, efficient transport of
goods

Authors: A. Sheik Abdullah, Abdul Aziz A.B, S. Geetha
Published: 2024

Origin : School of Computer Science and Engineering, Vellore
Institute of Technology - Chennai Campus, Chennai 600127,
Tamil Nadu, India

DecentraliDrone is an autonomous drone delivery system
designed to meet the increasing demand for efficient and
reliable delivery services in our interconnected world.
Operating without human intervention, it ensures 24/7
service and minimizes accidents caused by human error. Its
decentralized structure, relying on a network of drones and
devices, enables scalability and adaptability to changing
demands. Challenges include developing robust
communication protocols, ensuring system safety and
security, and navigating regulatory hurdles. Overcoming
these challenges is essential for DecentraliDrone to realize
its potential in revolutionizing the delivery industry, offering
a seamless, efficient, and autonomous solution to meet the
evolving needs of global commerce.[3]

Title : Autonomous Quadcopter for Product Home Delivery

Authors: Md R Haque, M Muhammad, D Swarnaker, M
Arifuzzaman

Published: 2016

Origin : Lecturer and Students at Department of Aeronautical
Engineering Military Institute of Science and Technology
Dhaka, Bangladesh
This study introduces a cost-effective Quadcopter (QC) as a
lightweight autonomous Unmanned Aerial Vehicle (UAV)
designed for delivering online-ordered parcels.

Utilizing an Android device as its central processing unit, the
QC navigates to destinations using Google Maps. The paper
showcases successful parcel deliveries and return trips to
the starting point, indicating potential for further
exploration of QC parcel delivery applications.[4]

Title : Designing autonomous drone for food delivery in
Gazebo/Ros based environments

Authors: Hrishitva Patel
Published: 2022

Origin : Watson school of engineering(State University of
New York, Binghamton)

Binghamton, New York
"Meeting the demand for swift and convenient delivery
services, especially amid the COVID-19 pandemic, drives the
need for innovative solutions. Our paper introduces a novel
navigation system for efficient food parcel delivery using
independent drones. Leveraging LiDAR sensors, it
autonomously plans routes, avoiding obstacles en route.
Precision landing is ensured through marker-based guidance
and advanced algorithms. Our approach promises to
revolutionize delivery services, addressing global demands
for accessibility and efficiency."[5]

Title : Autonomous Drone Delivery System

Authors: Prof. Shilpa M Satre, Roshan Chilap, Manish
Ukirade, Darshan Badgujar

Published: 2019

Origin : Student, Information Technology, BVCOE, Navi
Mumbai

A novel miniature quadcopter delivery system is introduced,
utilizing cost-effective microcontrollers and components like
Electronic Speed Controllers, Arduino UNO, US sensors, GPS,
and others. This system autonomously delivers lightweight
goods to user-specified destinations, minimizing human
intervention. To address real-time obstacles, US sensors are
incorporated for path avoidance. This technology facilitates
swift deliveries, especially in urban settings with traffic
congestion, and enables access to hard-to-reach areas. Its
applications span online product delivery, postal services,
agriculture, and rescue operations in hazardous
environments.[6]

4. METHODOLOGY:
4.1 Algorithm:

Step 1: Order Placement:

User inputs pickup (A) and delivery (B) locations, package
details.

Step 2: Verification & Payment:

System validates package details, user confirms order and
pays.
Step 3: Drone Assignment:

System assigns suitable drone based on package, proximity
to A.
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Step 4: Package Pickup:

Drone navigates to A, authenticates, retrieves, and confirms
pickup.

Step 5: Flight to Destination:

Drone follows designated path to B, monitored by the
system.

Step 6: Package Delivery:

Drone reaches B, authenticates, and delivers the package.
Step 7: User Notification:

User receives confirmation of successful delivery.

Step 8: Order Updates:

System updates delivery status, may request user feedback.
Step 9: Drone Maintenance:

Drone returns for maintenance, charging, or future
assignments.

4.2 Flowchart:
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Figure 2: Flowchart

5. REQUIREMENTS:
5.1 Hardware Requirements:

1. Quadcopter: A quadcopter, also called quadrocopter, or
quadrotor is a type of helicopter that has four rotors. They
have the ability to hover in place whereas fixed wing aerial
drones must be constantly moving.

2. Proximity Sensor: A proximity sensor is a device that can
detect or sense the approach or presence of nearby objects
and for this it does not need physical contact

3. GPS module: GPS module acts as a navigation and
positioning system, providing crucial information to the pilot
or flight control software.

4. Electronic Speed Controller: Electronic speed controllers
(ESCs) are devices that allow drone flight controllers to
control and adjust the speed of the aircraft’s electric motors.
A signal from the flight controller causes the ESC to raise or
lower the voltage to the motor as required, thus changing the
speed of the propeller.

5. Receivers: Drone receivers are essential hardware
components responsible for receiving signals from various
sources, such as remote controllers, GPS satellites, and other
communication devices.

6. Motors: The motors in a drone are critical components
responsible for generating thrust and controlling the
movement of the aircraft.

7.Battery: The battery in a drone is a crucial component that
provides the necessary power for the drone's operation.

8. Propellers: Propellers are a crucial component of drones,
responsible for generating the thrust required for flight.

9.Jumper cables: Jumper cables in the context of a drone
typically refer to a set of cables used for various purposes
related to electrical connections within the drone or for
external connections with other devices.

10. Arduino: Using an Arduino in a drone involves employing
the Arduino microcontroller platform for various functions
within the drone system. Using an Arduino in a drone
involves employing the Arduino microcontroller platform for
various functions within the drone system like Flight
Controller, Sensor Integration, Motor Control, Wireless
Communication, Payload Management, Safety Features,
Customization and Expansion.

5.2 Software Requirements:

1. React Native: This framework allows you to build a cross-
platform mobile app (i0S and Android) for controlling the
drone.

2. JavaScript: The primary programming language for
developing the app using React Native.
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3. Communication Protocol: Implement the MAVLink
communication protocol, which is commonly used for drone
communication and control. It provides a standard way to
send and receive commands and telemetry data.

4. Node.js: It is a JavaScript runtime built on Chrome's V8
JavaScript engine. It is used for server-side programming,
and primarily deployed for non-blocking, event-driven
servers, such as traditional web sites and back-end API
services.

5.MongoDB: MongoDB is a popular NoSQL database
management system that is widely used in various
industries, including the drone industry.

6.Arduino: Arduino code can be used in drone development
for various purposes, such as controlling flight dynamics,
processing sensor data, implementing autonomous
navigation algorithms, and interfacing with peripherals.

6. FULL IMPLEMENTATION:

The sign in page is where existing users authenticate
themselves to access the app's features. It verifies user
credentials, typically through a combination of email and
password authentication, or more advanced methods like
biometric recognition for enhanced security. Throughout
this process, the focus remains on maintaining a balance
between robust security measures and providing a seamless
user experience.

9:41 ]l = -

<« Hello!

Continue as a guest

Figure 3: Sign In Page

The sign-up page of the drone delivery customer app serves
as the entry point for new users, allowing them to register
and create accounts. It prompts users to input necessary
information such as their name, email address, and a secure
password. This process ensures that accurate data is
collected and stored securely, safeguarding user privacy and
account integrity.
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< Sign Up
Yes, | want to receive discounts, loyalty offers

and other updates.

OR

Sign Up using

Create Account

p
<7

Figure 4: Sign Up Page
Here is the Ul layout of our Drone application:

1. Home Screen:
- Logo of the delivery service/company.
- Navigation menu/button for different sections of the app.

- Option to start a new delivery request.

2. New Delivery Request Screen:

- Input field for the weight of the item (in kilograms or
pounds).

- Input field for the distance from the initial point to the
destination (in kilometers or miles).
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- Button to confirm the details and proceed. 9. REFERENCES:
3. Delivery Details Confirmation Screen: [1] door and yard -

https://i lore.ieee. d t/9836219
- Summary of the entered details (weight and distance). S:ffleecxplrelecc.org/documen

- Button to confirm the details and proceed to the next step. [2] Drone-Aided Delivery -
https://www.mdpi.com/2504-446X/7/3/191

4. Delivery in Progress Screen:

. . . , ) [3] DecentraliDrone -
- Real-time tracking of the delivery drone's location. https://www.sciencedirect.com/science/article/pii/S111001
- Estimated time of arrival (ETA). 682301142
- Option to contact support or view delivery status. [4] Product home delivery i
] https://www.researchgate.net/publication/286758969 Auto
5. Delivery Completed Screen: nomous Quadcopter for product home delivery

- Confirmation message of successful delivery.
[5] food delivery in Gazebo/Ros -

- Option to rate the delivery experience or provide https://scholar.smu.edu/engineering compsci research/6/
feedback.

- Button to start a new delivery request. [6]  Autonomous  Drone  Delivery  System -
https://www.irjet.net/archives/V6/i5/IR]JET-V615129.pdf

7. CONCLUSION:
[7] https:/ /www.irjet.net/author-guidelines

Drone delivery systems represent a groundbreaking shift in
logistics, driven by advancements in IoT technology within
the transportation sector. Their integration in emerging
markets holds the potential to revolutionize the final stages
of delivery, offering unmatched flexibility, speed, safety, and
environmental advantages. From e-commerce to healthcare,
these systems are fundamentally altering traditional delivery
pathways. With our project nearing 70% completion, our
primary goals are to enhance operational efficiency,
decrease delivery times, and promote environmental
sustainability. Through a focus on efficiency gains, cost
reduction, and technological innovation, we aim to redefine
the standards of convenience and sustainability within the
logistics industry. This progress signifies a pivotal step
forward in shaping the future landscape of delivery systems.

[8] https://www.irjet.net/archives/V11/i2 /IRJET-
V111297.pdf
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