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Abstract: Injuries resulting from accidental crashes are the 8th leading cause of global
mortality.Sleepiness greatly undermines neurological function, creating a significant risk for road
traffic accidents. This systematic review seeks to assess the relationship between driving fatigue and
road incidents. Official data from the U.S. government indicates that drowsy driving is responsible
for only 1%—2% of motor vehicle collisions; however, numerous studies suggest a more extensive
issue. Our research investigates driver drowsiness prior to crashes, examining data from a thorough
naturalistic driving study that monitored over 3,500 individuals using in-vehicle cameras and
tracking equipment. By employing validated metrics based on the duration of eye closure,
drowsiness was identified in 8.8%—-9.5% of all crashes analyzed and in 10.6%-10.8% of those that
resulted in significant damage or injury.It is essential to maintain driver focus and alertness.For
longer journeys, it is advisable to have alternate drivers or to take regular breaks to reduce fatigue-
related risks.Despite taking precautions, drivers frequently fall victim to drowsiness, resulting in
serious consequences.Therefore, the implementation of smart features and devices to proactively
alert drivers is necessary.With around 1.3 million traffic fatalities each year attributed to various
factors, including driver fatigue and health problems, our device aims to reduce accidents by
preventing operation by individuals who are sleep-deprived or medically unfit, thereby enhancing
pedestrian safety and public trust in road travel.

Keywords: Heart Attack Detection, Driver Drowsiness Monitoring, Arduino Uno, MAX30100
Sensor, Real-time Health Monitoring

1. Introduction

Sleep, a dynamic physiological process, profoundly influences bodily functions.
Sleepiness, characterized by difficulty in maintaining wakefulness during activities, often
stems from sleep deprivation—a condition marked by insufficient or poor- quality sleep,
encompassing both voluntary and involuntary sleeplessness [1]. The repercussions of
sleepiness extend to impaired brain function, manifesting as reduced reaction times and
compromised decision-making abilities. Notably, sleepiness stands as a significant
precursor to road traffic accidents, whether due to drowsiness behind the wheel, sleep
disorders, sleep deficits, alcohol intake, or medication [2].

Globally, road traffic accidents claim around 1.3 million lives annually, exacting a
substantial toll on countries' economies with a 3% loss in gross domestic product [3]. The
US National Highway Traffic Safety Administration estimates that over 100,000 road

Central Asian Journal of Medical and Natural Science 2025, 6(3), 1239-1248.

https://cajmns.centralasianstudies.org/index.php/CAJMNS


https://cajmns.centralasianstudies.org/index.php/CAJMNS
mailto:Plmqaznkoxswvgy@gmail.com

1240

accidents worldwide annually result from drowsy driving, causing over 1500 fatalities
and more than 70,000 injuries. Across nations, road traffic accidents pose significant public
health challenges, entailing immense societal and financial burdens. Sleepiness engenders
neurological disruptions, exacerbated by factors such as driving despite feeling drowsy,
physical ailments, insufficient sleep duration, extended work hours, and dietary
imbalances [4]. Over the past two decades, numerous studies have underscored sleepiness
as a primary catalyst for road traffic accidents, contributing to 3% to over 30% of such
incidents globally. This phenomenon may stem from various sleep disorders or, more
commonly, sleep deprivation. Alarmingly, over 20% of drivers report needing to halt
driving due to sleepiness. This systematic review aims to elucidate the intricate
relationship between sleepiness and the propensity for road traffic accidents, crucial for
informing preventive strategies and enhancing road safety measures [5].

1.1 The Problem Statement

In contemporary society, road safety continues to be a paramount issue, with a
considerable number of accidents arising from health-related problems among drivers,
such as heart attacks and drowsiness.

Despite the progress made in automotive technology, there exists a deficiency in
effectively addressing these health-related hazards in real-time during driving.

Current solutions are inadequate in their capacity to detect and notify drivers of
potential health emergencies, resulting in an increased risk of accidents and fatalities on
the road. Consequently, there is an urgent requirement for the creation of an innovative
device that can accurately monitor drivers' physiological indicators in real-time and
provide prompt alerts regarding imminent heart attacks or drowsiness.

This device must be dependable, non-intrusive, and seamlessly integrated into
existing vehicle systems to improve road safety and avert accidents stemming from driver
health-related issues.

1.2 The Solving of Problem

The suggested approach entails the incorporation of a sophisticated physiological
monitoring system within vehicles to consistently monitor drivers' vital signs and identify
signs of drowsiness as well as early indicators of heart attacks .Utilizing cutting-edge
sensors and algorithms, the system would provide immediate notifications to the driver
through various signals, encouraging necessary actions such as pulling over or obtaining
medical help .Moreover, it could automatically implement safety protocols to reduce the
likelihood of accidents .Engineered to be user-friendly and seamlessly integrated into
current vehicle systems, this groundbreaking solution seeks to improve road safety by
proactively tackling health-related hazards.

Collaborative initiatives among automotive engineers, healthcare professionals, and
technology specialists propel its development to transform driver safety.

1.3 Objectives

To enhance road safety by proactively detecting and alerting drivers to potential
health-related risks while operating a vehicle. Specifically, the objectives include:

a. Early Detection: Develop a system capable of detecting subtle physiological
changes associated with drowsiness and early signs of a heart attack in real-time.
Immediate Alerting: Ensure the device promptly issues alerts to drivers upon

c. detecting indicators of drowsiness or a potential heart attack, using auditory,
visual, or haptic cues.

d. Prompt Action: Prompt drivers to take necessary actions, such as pulling over to
rest or seeking medical assistance, to prevent accidents or mitigate the severity
of a health event.

e. Automatic Safety Measures: Design the device to automatically engage safety
measures, such as slowing down the vehicle or activating hazard lights, in
critical situations to reduce accident risks.

f. User-Friendly Integration: Ensure the device is user-friendly and seamlessly
integrated into existing vehicle systems to facilitate widespread adoption and
effectiveness.

Central Asian Journal of Medical and Natural Science 2025, 6(3), 1239-1248. https://cajmns.centralasianstudies.org/index.php/CAJMNS



1241

g. Collaborative Development: Foster collaboration between automotive engineers,
medical professionals, and technology experts to optimize the device's
functionality and reliability.

h. Overall, the objective is to revolutionize driver safety by addressing health-
related risks on the road through the development and deployment of an
innovative physiological monitoring system for vehicles.

1.4 Literature Review

In the manufacturing process of a device that warns drivers of a heart attack or
drowsiness, conducting a literature review is crucial. It provides valuable insights into
existing research, technologies, and methodologies related to drowsiness detection, driver
monitoring, and medical emergency detection [6]. Here's a breakdown of key areas to
explore in the literature review:

1. Drowsiness Detection Systems [7]:

a. Investigate existing literature on various drowsiness detection methodologies,
sensor technologies, and algorithms.

b. Examine studies assessing the effectiveness and accuracy of different detection
approaches, including physiological monitoring and behavioral analysis.

c. Explore advancements in machine learning and artificial intelligence techniques to
enhance detection accuracy and minimize false alarms.

2. Driver Monitoring Technologies [8], [9], [10]:

a. Explore research on driver monitoring technologies used to assess attentiveness,
cognitive workload, and physiological state.

b. Review studies on the integration of sensors such as heart rate monitors, EEG
sensors, and eye-tracking cameras for real-time monitoring of driver behavior.

c. Examine developments in non-intrusive methods for continuously monitoring
driver state across various driving conditions.

3. Medical Emergency Detection Systems [11]:

a. Review literature on systems designed to detect and respond to sudden health
events like heart attacks while driving.

b. Investigate the use of wearable sensors and health monitoring devices for
continuous monitoring of physiological parameters relevant to cardiovascular
health.

c. Examine algorithms and decision-making processes employed in medical
emergency detection systems to ensure prompt and accurate alerts to drivers and
emergency services.

4. Human Factors and User Behavior [12], [13], [14]:

a. Explore studies on human factors and user behavior related to drowsiness, fatigue,
and driver performance.

b. Review research on the impact of drowsiness and fatigue on driving behavior,
reaction times, and crash risk.

c. Investigate interventions and warning systems designed to mitigate the effects of
drowsiness and improve driver alertness.

5. Regulatory Standards and Guidelines [15]:

a. Examine relevant regulatory standards, guidelines, and recommendations

pertaining to automotive safety systems and medical device integration.

b. Investigate industry best practices for designing and implementing drowsiness

detection and medical emergency warning systems in vehicles.

By thoroughly reviewing literature in these areas, manufacturers can gain insights
into existing research, identify gaps in knowledge or technology, and inform the design
and development of a device that effectively alerts drivers to potential health issues while
driving.

2. Materials and Methods
Proposed Methodology
a. Research and Requirement Analysis: Investigate existing systems and user needs.
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b. Sensor Selection and Integration: Choose and integrate sensors for accurate

detection.
c. Algorithm Development: Develop algorithms for precise detection and reduced
false alarms.
Hardware Design and Prototyping: Design and prototype hardware components.
Software Development: Develop software for data processing and user interface.
User Interface Design: Design intuitive interfaces for driver interaction.
Testing and Validation: Test device under various conditions for accuracy and
reliability.
Regulatory Compliance and Certification: Ensure adherence to safety standards.
Manufacturing and Production: Establish processes for consistent production.
Deployment and User Education: Roll out the device and educate users on proper
use.

k. Continuous Improvement and Updates: Gather feedback and iterate for ongoing

improvement.

This methodology ensures the development of a reliable drowsiness detection device,
enhancing road safety and saving lives.[35].
2.1 Arduino Uno

The Arduino Uno is a well-known microcontroller board that utilizes the
ATmega328P microcontroller. It is extensively employed for prototyping and developing
electronic projects because of its straightforwardness, adaptability, and user-friendliness.
The board features numerous input and output pins, enabling users to connect sensors,

actuators, and various electronic components to build interactive projects.
TX and RX LED's

@ oa

Reset
Button AREF Digital 1/O pins

i Power LED
Indicator
ICSP pi
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Voltage Regulator == St [
ATmega328

Microcontroller
Power Button

3.3V Analog pins
Vin

5V
GND

Figure 1. Arduino Uno

2.2 Max30100

The MAX30100 is a highly adaptable pulse oximeter and heart-rate sensor module
recognized for its incorporation of elements such as LEDs, photodetectors, and signal
processing features. It is employed in wearable technology to track fitness and health
indicators, including pulse rate and blood oxygen saturation (SpO2) levels.

The module's enhanced optics and low-noise analog signal processing facilitate
precise measurements, establishing it as a favored option in numerous scenarios where
non-invasive monitoring of vital signs is crucial.
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Figure 2. Structure of Max30100

2.3 GSM sim8001

The SIM80OL GSM/GPRS module is widely recognized for its small form factor and
capability to facilitate cellular connectivity across numerous projects, particularly those
related to remote communication or IoT applications.It functions on the Global System for
Mobile Communications (GSM) and General Packet Radio Service (GPRS) networks,
ensuring dependable communication via cellular networks It offers functionalities such
as SMS, GPRS data transmission, and voice calls, rendering it adaptable for a diverse array
of applications.

Moreover, its minimal power consumption renders it ideal for devices powered by
batteries.
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Notch Pointing »
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Figure 3. Structure of GSM Sim8001

2.4 Bread Bord

A breadboard serves as a prototyping instrument in electronics, allowing for the
construction and testing of circuits without the need for soldering. It features a grid of
holes where electronic components can be inserted and linked with wires, facilitating the
creation of circuits for testing and experimentation.

This tool is particularly useful for rapidly experimenting with various circuit designs
without the commitment associated with soldering.
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Figure 4. Structure of Bread Bord

2.5 Battery

The main advantage of equipping warning devices for drivers who are suffering from
heart attacks with a battery is their portability and dependability. A device powered by a
battery can function autonomously from the vehicle's power source, guaranteeing
ongoing monitoring and alerts even in the event of a failure in the vehicle's electrical
system. This portability facilitates broad implementation across different vehicles and
driving environments, which could ultimately save lives by delivering prompt warnings
to drivers undergoing cardiac incidents.
2.6 GPS NEO 6M

Utilizing a GPS module such as the NEO-6M in a device intended to alert drivers
about heart attacks or drowsiness may prove advantageous. The GPS can assist in
monitoring the vehicle's position and offer context for the warning system, including
suggestions to pull over to a secure area or notify nearby emergency services.
Nevertheless, it is important to remember that identifying health concerns like heart
attacks or drowsiness would probably necessitate supplementary sensors and algorithms
in addition to the GPS.

BY-6GPS6MV2

-® U.FL Connector

3.3V LDO Regulator &
~—=& NEO-6M GPS Chip

NEOQ-6M.0-001
4221838061

Rechargeable eS8 Ol
Button Battery Position Fix LED

Indicator

HK24C32 Serial EEPROM
Figure 5. Structure of GPS NEO 6M

2.7 The working principle of the device

Our initiative focuses on creating a device designed to notify drivers of potential heart
attacks or drowsiness. Moreover, it incorporates components that assess the driver's
oxygen saturation and heart rate through a sensor, which is subsequently processed by
the Arduino.

Following this, we ascertain the driver's location using GPS and transmit the patient's
information via GSM in a message to the designated number programmed into the GSM
system integrated with the SIM card. These components are assembled, interconnected,
and programmed in accordance with the specifications illustrated in the accompanying
image. Through this cohesive system, our device aims to improve road safety by
delivering timely alerts to drivers experiencing health issues or fatigue.
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Figure 6. The device that warns drivers of a heart attack or drowsiness

3. Results

Developing a device that alerts drivers to heart attacks or drowsiness necessitates the
integration of sophisticated sensors alongside real-time monitoring and alert systems.

This endeavor would demand highly accurate algorithms capable of identifying
indicators of drowsiness or cardiac irregularities, and the device must effectively convey
warnings to the driver to avert potential accidents.

Moreover, guaranteeing the device's precision and dependability is essential for its
broad acceptance and the enhancement of safety.
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Discussion
The development of a device capable of detecting heart attacks and driver drowsiness

represents a significant advancement in addressing critical road safety challenges. By
integrating sensors such as the MAX30100 for real-time heart rate and oxygen monitoring,
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communication, the device provides a multi-layered safety net. The findings indicate that
early detection of physiological abnormalities can lead to timely interventions, potentially
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