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Introduction
Rapid growth of hyperlocal delivery
demands faster last-mile solutions
Road-based delivery faces congestion, fuel
cost, and human dependency
UAVs (drones) enable autonomous GPS-
based delivery bypassing roads
Existing systems are high-cost and lack
integrated safety & order management
Proposed system is a low-cost autonomous
drone prototype for controlled
environments
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LITERATURE REVIEW

Author(s) Focus Area Key Contribution Takeaway

Chang et al. UAV Navigation
Reviewed autonomous UAV
navigation in GPS-denied and
urban environments

Confirms the importance of
robust waypoint navigation
with local obstacle handling

Saccani et al. Flight Control
Proposed MPC-based
autonomous navigation with
real-time obstacle response

Shows feasibility of
combining waypoint missions
with reactive obstacle
avoidance

Sun et al. Obstacle Avoidance
Used reinforcement learning
for dynamic obstacle
avoidance

Highlights need for adaptive
onboard decision-making,
noted as future scope
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Author(s) Focus Area Key Contribution Takeaway

Chen et al. Sensor Fusion
Demonstrated improved
safety using multi-sensor
fusion

Supports use of sensor-
based collision prevention

Lindqvist et al. Reactive Control
Proposed obstacle
avoidance without full
environment mapping

Validates lightweight, low-
cost reactive safety
mechanisms

Sasidhar et al. Path Planning
Studied GPS-based
waypoint navigation for
drones

Confirms GPS waypoint
missions are reliable for
autonomous UAVs

Kadri System Architecture
Proposed distributed UAV
architecture using ground
station + autopilot

Justifies separating mission
planning and flight control
(Raspberry Pi + Pixhawk)
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Author(s) Focus Area Key Contribution Relavence 
Saha, S. et al., 2022 
Design and Implementation
of IoT-Based Drone Delivery
System

Integration of drones
with web-based
platformsn

Real-time tracking and
remote mission control

Similar to our backend +
telemetry architecture

Almulhem, A. et al., 2021
MAVLink in UAV
Communication: Design and
Applications

UAV communication
protocols

Efficient telemetry and
command exchange

Justifies use of MAVLink in our
system

Kim, J. et al., 2024
Deep Learning-Based
Obstacle Avoidance for UAV
Systems

AI-based obstacle
detection

Enables autonomous
decision-making in
dynamic environments

Forms future scope for our
project

Raza, S. et al., 2023
Cloud-Connected UAV
Systems for Smart Delivery
Applications

UAV + cloud
integration

Real-time monitoring
and scalability

Matches our Flask backend +
tracking system
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Objective
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Drone Hardware Integration
Assemble quadcopter frame, motors, ESCs, and battery
Integrate Pixhawk flight controller and GPS module
Mount Raspberry Pi 4 as onboard companion computer
Connect Pi Camera and ToF sensor for perception

Communication Setup
Establish MAVLink communication between Pixhawk and Raspberry Pi
Configure telemetry data transmission and live video streaming

Autonomous Navigation
Implement GPS waypoint navigation
Configure Return-to-Launch (RTL) safety feature

Application Workflow Development
Develop user interface for booking delivery
Develop business dashboard for order management
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Hardware Components
Pixhawk Flight Controller
Raspberry Pi 4 (Onboard AI Companion
Computer)
Quadcopter Frame, BLDC Motors, ESCs
GPS Module
Pi Camera Module
ToF Sensor (Obstacle Detection)
Servo Motor (Payload Release)
Li-Po Battery and Power Distribution
System
Laptop Ground Station

BMSIT&M

Software Tools
ArduPilot Firmware for autonomous flight
control
MAVLink Protocol for communication
Python for telemetry, streaming, and AI
processing
OpenCV / AI models for obstacle
detection
HTML, CSS, JavaScript for web
applications
Flask / Node.js for backend server
development
Gazebo for Machine Learning 
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Controlling the drone with
raspberry pi, Sending

telementry logs to misson
planner

Raspberry Pi Setup

Drone Hardware
Setup 

Drone foundation

Assigning API key,
connecting backend to the

database, sending the drone
to the location

Data Base

Controlling the drone
with server insted of

local script

using gazebo to train the model,
and using the trained data to

implement it to the drone, and
adding droping mechanism

Validating reliable
communication, stable

flight, secure arcitecture,
controlled api’s

Backend Camera + ML model Finalalization

Building front-end, creating
payment gate way, secured

connection and adding
additional functions

Front-end + security
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Result
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Result [ Backend ]
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Result [ Database]
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Result [ Server ]
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Pending Work
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