Volume 13 Issue 3 @ May - June 2025 IJIRMPS | ISSN: 2349-7300

Drowner’s Drone: An Autonomous Life Rescuer
for Flood Victims

Kiran Raut!, Sandip Kadus?, Vaishnavi Erande®, Himanshu Patil*,
Prof. Nilesh Sharma®, Prof. Jyosna Pingle®

1.2.3.45tudent, > SFaculty
1.2.:3.4.5.65NJB's Late Sau Kantabai Bhavarlalji Jain College of Engineering, Nashik

Abstract

Floods are among the deadliest natural disasters, ne- cessitating quick, efficient rescue operations.
This paper presents "Drowner’s Drone: The Life Rescuer,” an autonomous unmanned aerial vehicle
(UAV) system designed to detect stranded individ- uals in flood conditions and deploy flotation
devices. Utilizing a Raspberry Pi 5, high-resolution Pi Camera, and a convolutional neural network
(CNN) model, the drone achieved a human detec- tion accuracy of 93%, with flotation tube
deployment precision within 1.5 meters for 90% of cases. Latency from detection to flotation
deployment was less than 5 seconds. The developed system demonstrates the potential for
significantly improving response times and survival rates during flood emergencies.
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I. Introduction

Flooding is one of the most common and devastating natural disasters globally,causing widespread damage
to infrastructure, homes, and, most importantly, lossof human life. According to the World Health
Organization, millions of peopleare affected by floods each year, leading to injuries, fatalities, and
displacement.Rescue operations during floods are critical, yet they often face significant challengesdue to
the inaccessibility of certain areas and the unpredictable nature offloodwaters. In such scenarios, the need
for effective, innovative, and timely rescuesolutions becomes imperative.

This project, titled “Drowner’s Drone: The Life Rescuer” aims todevelop a drone-based rescue system
specifically designed to assist individualstrapped in flood situations. The central idea is to create a system
that can autonomouslymonitor flood-affected areas and identify stranded individuals usingadvanced
machine learning algorithms. Once detected, the drone can deliver flotationdevices, ensuring timely
assistance that could potentially save lives.

The proposed system utilizes a combination of state-of-the-art technologies,including unmanned aerial
vehicles (UAVs), machine learning models, and realtimedata processing capabilities. The drone serves as
the primary platform forthe rescue mission, equipped with essential hardware such as a Raspberry Pi 5and a
high-resolution camera for real-time image capturing. The Raspberry Piacts as the brain of the drone,
processing the video feed and running the machinelearning algorithms that detect humans in distress. This
integration allows forefficient processing and immediate response capabilities.

Machine learning plays a pivotal role in the functionality of the drone. Byemploying models trained on vast
datasets,the drone can identify humans even inchallenging conditions such as poor visibility or fast-moving
water. Techniquessuch as convolutional neural networks (CNNs) are particularly well-suited forimage
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recognition tasks, enabling the drone to quickly analyze visual data anddetermine the presence of
individuals in need of help.Furthermore, the project incorporates a web front end developed using
Streamlit,allowing operators to monitor the drone’s operations remotely. This interfaceprovides real-time
updates on the drone’s location, status, and the results of thehuman detection process. Operators can easily
control the drone and initiaterescue procedures, making the entire system user-friendly and efficient.

In summary, the “Drowner’s Drone: The Life Rescuer” project is designedto address the critical challenges
faced in flood rescue operations. Byleveraging the capabilities of drones and advanced machine learning,
this systemaims to enhance the speed and effectiveness of rescue missions, ultimately savinglives during
one of nature’s most chaoticevents. As we move forward with theimplementation and testing of this
innovative solution, we hope to contribute tothe growing field of disaster management and provide a
reliable tool for emergencyresponders.

1.Real time human Identification
using Mask R-CNN.

2.Plot the location of human
using CNN.

Floating tube release Rescue Action

F1. System Architecture
I1.Related Work:

The concept of utilizing unmanned aerial vehicles (UAVS) for disaster response, particularly in search and
rescue operations, has garnered significant attention in recent years. Several research initiatives and projects
have explored the potential of drones equipped with various sensors and algorithms to aid in locating and
assisting individuals in distress.

Drone-Based Search and Rescue: Numerous studies have investigated the use of drones for post-disaster
assessment and victim identification. For instance, researchers have explored employing thermal cameras
mounted on drones to detect human heat signatures in rubble or dense vegetation after earthquakes or other
calamities (e.g., [mention a relevant hypothetical study or existing work if you know one]). These
approaches often focus on still imagery or offline analysis. Our project builds upon this foundation by
aiming for real-time detection using visual data and immediate response capabilities.

Machine Learning for Object Detection in Aerial Imagery: The advancements in machine learning,
particularly deep learning techniques like Convolutional Neural Networks (CNNSs), have significantly
improved the accuracy of object detection in aerial imagery. Works in areas such as autonomous vehicle
navigation and aerial surveillance have demonstrated the effectiveness of CNNs in identifying various
objects from drone-mounted cameras (e.g., [cite a relevant paper on object detection in aerial imagery]). Our
project leverages these advancements specifically for the task of human detection in the challenging
conditions often encountered during floods, such as varying water levels, debris, and poor visibility.

Drone Delivery Systems for Humanitarian Aid: The use of drones for delivering essential supplies,
including medical kits and communication devices, in disaster zones has also been explored (e.g., [cite a
project or study on drone delivery in emergencies]). These projects often focus on payload capacity and
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delivery accuracy. Our work incorporates this aspect by equipping the drone with the capability to deliver
flotation devices, providing immediate assistance to detected individuals.

Specific Applications in Water-Based Rescue: While general drone-based search and rescue is a growing
field, specific applications for water-based emergencies, including flood rescue, are also emerging. Some
research has explored using drones to drop life vests or other buoyant aids to individuals struggling in water
(e.g., [mention any known projects or research in this specific area]). Our project aims to advance this by
integrating autonomous detection with the delivery mechanism, creating a more proactive and efficient
system.

Web-Based Monitoring and Control Interfaces: The development of user-friendly interfaces for
controlling and monitoring drone operations is crucial for practical implementation. Platforms like Streamlit
provide efficient tools for creating web applications for real-time data visualization and control (e.g.,
[mention Streamlit or similar frameworks and their applications in drone control]). Our project utilizes
Streamlit to create an intuitive interface for operators to oversee the drone's mission and initiate rescue
actions.

Distinction and Novelty: While the aforementioned works highlight the potential of drones and machine
learning in disaster response, our project distinguishes itself by focusing on the specific challenges of flood
rescue through the integration of autonomous real-time human detection using visual data with the
immediate delivery of flotation devices, all managed through a user-friendly web interface. This end-to-end
system, tailored for flood scenarios, represents a novel contribution to the field of disaster management.

I11. Problem Statement And Objective

ProblemStatement: The primary problem addressed by the "Drowner's Drone: The Life Rescuer” project is
the critical challenge of providing timely and effective rescue operations for individuals trapped in
floodwaters. Current rescue efforts often face significant limitations due to inaccessibility and the
unpredictable nature of floods, leading to delays that can have fatal consequences. This project aims to
overcome these limitations by developing an autonomous drone-based system capable of rapidly identifying
and assisting stranded individuals using advanced machine learning and real-time data processing. The core
of the problem lies in the need for a faster, more efficient, and technologically enhanced approach to flood
rescue that can operate in challenging environments and ultimately save lives.

Objective: The objective behind the development of the “Drowner’s Drone: The LifeRescuer” project stems
from the critical need for timely and efficient rescueoperations in flood situations. In emergencies, every
second counts, and delays inrescue can result in dire consequences for victims. Traditional methods may
notbe swift enough to respond effectively, especially in remote or hard-to-reach areas.By utilizing drone
technology and machine learning, we aim to create a systemthat can quickly locate individuals in distress
and deliver assistance. This projectseeks to bridge the gap between technology and emergency response,
ensuring thatvulnerable populations receive the help they need when they need it most. Theintegration of
advanced technologies promises to enhance the capabilities of rescueteams and ultimately save lives.

IV. Project Scope

The scope of this project is to design, develop, and implement a drone-based autonomous rescue system
specifically aimed at assisting individuals trapped in flood situations. The drone will be capable of
autonomously monitoring flood-affected areas, detecting stranded individuals, and delivering flotation
devices. The primary components of the project include:

1] Drone Design and Hardware Integration: Develop a robust and stable unmanned aerial vehicle
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(UAV) platform suitable for operation in flood environments. Integrate essential hardware including a high-
resolution camera for real-time video capture and a mechanism for securely carrying and releasing flotation
devices. Utilize a Raspberry Pi 5 as the central processing unit for onboard image analysis and control.

2] Image Classification and Machine Learning: Implement machine learning algorithms, leveraging
libraries such as TensorFlow, to analyze the drone's video feed and classify objects as either humans in
distress or other elements within the flooded environment. Train the model on relevant datasets to ensure
accurate detection even in challenging conditions like poor visibility or moving water.

3] Autonomous Monitoring and Control: Program the drone to autonomously patrol designated flood-
affected areas, optimizing its flight path for efficient coverage. Incorporate GPS and potentially other
sensors for navigation and stability. Develop control algorithms to enable remote operation by human
operators through a user-friendly interface.

4] Web Interface Development: Create a web-based front end using Streamlit to provide operators with
real-time information on the drone's location, status (e.g., battery level, operational mode), and the results of
the human detection process. Enable operators to remotely control the drone's actions, including initiating
the deployment of flotation devices.

5] Proof-of-Concept Testing: Conduct preliminary testing in controlled environments to evaluate the
functionality of the human detection algorithm, the drone's flight capabilities, and the deployment
mechanism. Further testing may involve simulated flood scenarios to assess the system's overall
effectiveness and identify areas for improvement.

6] Project Outcome: The final deliverable will be a functional proof-of-concept of a drone-based rescue
system capable of autonomously detecting individuals in simulated flood scenarios and delivering a
simulated flotation device. The system aims to demonstrate the potential of leveraging drone technology
and machine learning to enhance the speed and efficiency of flood rescue operations.

V. Methodology And Implementation:

Class Diagram:-

* Visualizer
* Attributes: frame, metadata

Predictor VidenCaptae * Methods:

* Attributes: frame,
« Attributes: cfg, model « Methods: read(), - draw_instance_predictions(),

* Methods: get_image()
setup_model(),
predict()

ModelConfig
« Attributes: cfg, welghts
« Methods: get_cfg(),
Detection = ; y merge_from_file()
« Attributes: outputs,
metadata « Methods: Imshow(),

* Methods: predict(), waltKey()
display()

F2. Class Diagram
A. Image Acquisition and Processing

Live feed from the Pi Camera is continuously analyzedusing the trained CNN model. The model was
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trained usingthousands of flood scenario images to ensure robustness.Frames are passed to the TensorFlow
model for object classification.

B. Human Detection and Action Trigger

When a human is detected:

* The GPS coordinates of the detected region are registered.

* The drone hovers to stabilize.

* A command is sent to the servo motor to deploy theflotation tube.

All decisions are processed onboard by the Raspberry Pi toreduce network dependency and ensure fast
response.

C. Challenges Encountered

» Raspberry Pi Crashes: Due to OS corruption duringprolonged usage. Mitigated via SD card health tools
andbackup images.

» Servo Failures: Logic bugs in angle calibration wereresolved through isolated script testing and PWM
recalibration.

» Camera Detection Errors: Recompiling libcamera andadjusting boot configurations resolved driver-level
Issues.

V1. Experimental Results And Analysis
A. Testing Environment

Field testing was performed in varied simulated flood environments with differing light and obstruction
scenarios. Test metrics included detection accuracy, drop precision, and latency.

B. Performance Metrics

» Detection Accuracy: 93%

« Drop Precision: Within 1.5 meters of the target in 90% of deployments
+ Latency: Less than 5 seconds between detection and flotation release

C. Analysis

The drone performed consistently even in challenging con- ditions. Minor latency variations occurred in
low-light environ- ments. Drop precision was slightly affected under wind gusts but remained within
operational thresholds.

VIl. CONCLUSION:

The project successfully executed Mask-R-CNN (1 Mask region Based ConvolutionNeural
Network),Machine learning model which is capable of detecting humansin flood-prone areas and also in
large water storage regions like lake, rivers, sea,etc . Through rigorous testing and validation, the drone’s
machine learningmodel achieved an impressive accuracy rate, demonstrating its effectiveness in
realtimehuman detection. The integration of neural network with machine learningalgorithams to finally
building the Machine learning model for detection has provedto be seamless, allowing for efficient
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operation in critical situations. The findingssuggest that this system could significantly enhance emergency
response efforts,potentially saving lives during flood disasters. The successful execution of thisprojects First
stagehighlights the feasibility of using advanced technologies, suchas Neural Networks and machine
learning, inhumanitarian efforts.
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