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ABSTRACT: pileptic seizures involve sudden involuntary movements that may endanger patients without timely
assistance. This project proposes a wearable seizure detection and alert system based on motion analysis. A multi-axis
accelerometer continuously captures body movement data, which is processed by an embedded microcontroller.
Extracted motion features such as amplitude, frequency, and intensity are evaluated using an Al-based classification
model to differentiate seizure activity from normal movements. When a seizure is detected, the system immediately
sends alerts to caregivers and transmits real-time GPS location data for rapid intervention. The system is non-invasive,
low-cost, energy-efficient, and suitable for continuous monitoring, improving patient safety and emergency response
effectiveness.
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. INTRODUCTION

Epilepsy is a neurological disorder that affects millions of people worldwide and is characterized by recurrent seizures.
Many seizure episodes occur unexpectedly, increasing the risk of injury and delayed medical assistance.

Continuous monitoring systems can significantly reduce these risks by enabling early detection and rapid response.
earable technology offers a practical solution due to its portability, comfort, and real-time sensing capability. Motion-
based seizure detection has gained attention because it is non-invasive and cost-effective.

By analyzing abnormal body movements using sensors and intelligent algorithms, reliable seizure identification can be
achieved, improving patient safety, independence, and overall quality of life.

I1. OBJECTIVES

The primary objective of this project is to design a wearable system capable of detecting epileptic seizures in real time.
The system aims to continuously monitor body movements using an accelerometer and extract meaningful motion
features.

Another objective is to apply an Al-based algorithm to accurately distinguish seizure activity from normal movements.
The project also seeks to provide immediate alerts to caregivers or medical personnel upon seizure detection.
Additionally, integrating GPS functionality enables rapid location tracking for emergency response.

Overall, the objective is to develop a low-cost, reliable, energy-efficient, and user-friendly monitoring system that
enhances patient safety and timely medical intervention.

I1l. LITERATURE REVIEW

Title: Wearable Detection Systems for Epileptic Seizure: A Review

Author(s): A. F. Alwindawi, O. N. UCAN, A. H. Morad

Year: 2020

Description:

This paper reviews various wearable systems developed for epileptic seizure detection. It covers sensor types such as
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accelerometers, gyroscopes, and EMG, and analyzes their ability to detect different seizure types. The study highlights
methods for data acquisition, feature extraction, and processing using algorithms for real-time monitoring. It
emphasizes challenges such as sensor placement, battery efficiency, false alarms, and patient comfort. Overall, the
paper provides a comprehensive overview of wearable seizure monitoring technologies, enabling researchers to identify
gaps and develop more effective, low-cost, and non-invasive solutions for continuous epilepsy care.

IV. PROBLEM STATEMENT

Epileptic patients often experience sudden seizures without prior warning, making continuous supervision difficult.

In many cases, seizures go unnoticed, especially when patients are alone, leading to delayed medical assistance and
severe health risks.

Conventional monitoring methods rely heavily on manual observation or hospital-based equipment, which are
impractical for daily use.

The absence of real-time detection and alert mechanisms increases the chances of injury, panic, and complications.
There is a critical need for a portable, automated, and reliable system that can continuously monitor patients, accurately
detect seizures, and instantly notify caregivers to ensure timely intervention and improved patient safety.

V. EXISTING SYSTEM
Epileptic patients often experience sudden seizures without prior warning, making continuous supervision difficult.
In many cases, seizures go unnoticed, especially when patients are alone, leading to delayed medical assistance and

severe health risks.

Conventional monitoring methods rely heavily on manual observation or hospital-based equipment, which are
impractical for daily use.

The absence of real-time detection and alert mechanisms increases the chances of injury, panic, and complications.

There is a critical need for a portable, automated, and reliable system that can continuously monitor patients, accurately
detect seizures, and instantly notify caregivers to ensure timely intervention and improved patient safety..

VI. PROPOSED SYSTEM
The proposed system introduces a wearable seizure detection and alert solution using motion sensing technology.
A multi-axis accelerometer continuously captures body movement data, which is processed by an embedded
microcontroller.
Motion features are analyzed using an Al-based algorithm to accurately identify seizure patterns. Upon detection, the
system automatically sends alerts to caregivers and medical personnel while transmitting the patient’s GPS location for

immediate assistance.

The wearable design ensures comfort, portability, and continuous monitoring. This system operates without invasive
sensors, making it suitable for daily use.

Overall, the proposed approach enhances safety, reduces response time, and supports independent living.
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VIl. BLOCK DIAGRAM

The overall working of the system can be represented using the following block diagram:

Power Supply
Unit

)

3-axis accelerometer sensor ™7 LCD
ESP32
Microcontroller
TinyML Al Model 10T ?\
GPS Device @
| SMS(©)

VIIl. HARDWARE COMPONENTS

Power Supply Unit
The power supply unit delivers stable voltage to all components. It includes regulators and filters to ensure safe and
efficient operation. The design is optimized for portability and energy efficiency.

ESP32 Microcontroller
The microcontroller acts as the brain of the system. It collects sensor data, processes signals, and manages
communication between components. It supports multiple interfaces for easy integration.
Accelerometer sensor
An accelerometer sensor is a device that measures the acceleration and tilt of an object, primarily detecting changes in
velocity and orientation. These sensors are widely used in various applications such as smartphones, fitness trackers,
automotive systems, robotics, and industrial machinery
LCD
Liquid Crystal Display (LCD) technology has become an integral part of modern electronics, offering a reliable and
efficient means of displaying information

GPS Module
GPS module is used to determine the real-time geographical location of the patient during seizure events
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IX. SOFTWARE REQUIREMENTS

The system is developed using ARDUINO IDE — Arduino Programming tools. The software handles data acquisition,
signal processing, and wireless communication. Simulation tools can be used to verify system performance before
implementation.

ARDUINO IDE — Arduino Programming
PROTEUS 8.13

X. CONCLUSION

The Al-based seizure detection system provides a reliable and real-time solution for monitoring epileptic patients. By
combining wearable sensors, Al algorithms, and GPS alerts, it ensures quick detection and immediate assistance.
Overall, it improves patient safety, reduces risks, and supports independent living.
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