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ABSTRACT:

The prevention of drowning incidents has been a
pressing concern, given the popularity of swimming
and water sports among people worldwide. Tragically,
many lives are lost daily due to drowning accidents. To
address this critical issue and improve water safety, we
propose the development of an innovative "Anti-
Drowning Alert System™ based on Arduino technology.
The primary objective of this research paper is to create
a reliable and efficient system capable of detecting
potential drowning situations and promptly alerting
lifeguards or responsible authorities for timely
intervention.

In this paper, we present the design and implementation
details of the Anti-Drowning Alert System, including
the selection and integration of the required sensors, the
algorithm used for drowning detection, and the
communication mechanism for sending alerts.
Additionally, we evaluate the performance of the kit
through rigorous testing and simulations in various
swimming scenarios.

Keywords: Anti Drowning Alert System, Arduino,
Drowning Accidents.

l. INTRODUCTION

The main objective of this project is to create a reliable
and effective system that can detect potential drowning
situations and promptly alert lifeguards or supervisory
personnel for immediate action. Drowning often occurs
when a swimmer loses coordination with their lungs,
hindering proper breathing. Our Anti-Drowning Alert
System aims to mitigate this risk by continuously
monitoring the swimmer's heartbeat, which can provide
valuable insights into their physiological condition.

By incorporating heart rate monitoring into the Anti-
Drowning Alert System, it becomes possible to identify
distress signals in real-time. A sudden decrease or
irregularity in the swimmer's heart rate could indicate
the onset of drowning, triggering an instant alert. This

immediate notification to lifeguards or attendants
enables them to respond swiftly and perform timely
rescue operations, significantly increasing the chances
of saving lives.

In this research project, we will delve into the design
and implementation of the Anti-Drowning Alert System
using Arduino technology. We will explore the
selection and integration of appropriate sensors to
monitor heart rate accurately. Additionally, we will
develop an algorithm to analyze heart rate data in real-
time and detect potential drowning incidents.

Through rigorous testing and simulations in different
swimming scenarios, we will evaluate the performance
and reliability of our Anti-Drowning Alert System. The
successful implementation of this system could make a
profound impact on water safety, providing swimmers
with an added layer of protection and giving peace of
mind to those supervising aquatic environments.

In conclusion, the development of an Anti-Drowning
Alert System wusing Arduino technology has the
potential to revolutionize water safety practices by
enabling quick and precise detection of distress
situations. With such a system in place, we can aspire to
create safer aquatic environments and prevent tragic
drowning incidents, making swimming and water sports
a more secure and enjoyable experience for everyone
involved.

1. METHODOLOGY

1. Hardware Assembly

e Assembling the hardware on the Arduino
board.

e Making sure that the connections are properly
made between the sensors and the board.
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2. Alert System:

» Our Alert System is made possible using a Rx
and Tx module.

* When the alert has to be passed the Tx sensor
transmits the signal and the Rx sensor receives
the signal.

e Thus, the alert system works with the
coordination of these two modules.

3. Hardware working:

» Hardware has a heartbeat sensor or rather a
pulse rate sensor which continuously measures
the pulse of the user.

4. Coding:
e The code which is done in the Arduino IDE
takes constant reading of the heartbeat.
e Once the heartbeat falls below a certain level it
turns the transmitter module on.
e Thus an alert is passed when the user is in
danger.

5. Testing and Evaluation:

« After the code was complete, we tested it
thoroughly.

« At first it had some errors which were gone
when debugged

 We then tested the complete hardware and
software combination where we passed a low
pulse rate through the sensor.

o At first the model didn’t work for us to realize
that the connections were wrong and thus we
had to redo the whole process

« Once the connections were done, we were now
done and had a fully working model.

By following this methodology, conducting thorough
experimental  characterization, implementing the
provided pseudo code, and conducting rigorous testing
and evaluation, you can develop an anti-drowning
mechanism.

IV. RESULTS AND DISCUSSIONS

Once the Anti Drowning System has been implemented
using Arduino, it is important to analyze the results and
have meaningful discussions about the performance and
implications of the system. This section focuses on
presenting and discussing the results obtained from the
system's testing and evaluation.

l. Performance Metrics:

» Present the performance metrics achieved by
the system, such as accuracy and precision, .
These metrics provide insights into the system's
overall effectiveness in recognizing heartbeat
changes.

1. Real-time Performance:

+ Evaluate the system's real-time performance in
processing heartbeat and recognizing them in a
timely manner.

+ Discuss any optimizations made to improve the
system's speed and responsiveness.

I1l.  User Feedback and Usability:

» Share user feedback collected during the testing
phase regarding the system's usability,
intuitiveness, and overall user experience.

+ Discuss any suggestions or improvements
provided by users and their potential impact on
the system's usability.

IV.  Comparison with Existing Approaches:

« There is no such technologically existing
approach, and this would be the first step that
would be very viable and feasible to use.

V.  Potential Applications:

» This can be used in swimming classes where
people who are learners can use this.

» Alot of water parks offer water rides which are
not generally safe, this is where we can use this
device.

By presenting the results obtained from testing and
evaluation and engaging in meaningful discussions, you
can provide a comprehensive understanding of the
system's performance, strengths, limitations, and
potential applications to the audience.
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Fig.1 age of the moeI whee the red led indicates
signal is received.

V. CONCLUSION

e Using our device, people can be saved from
drowning with the alert mechanism.

* We learned about how we can use an heartbeat
sensor and how it works.

*  We learned about the integration of an Rx and
Tx module to the Arduino to pass signals.

* We also learned how to code using Arduino
IDE.
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