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Abstract: Falling is among the major causes of medical
problems that are faced by disabled people. They tend to injure
themselves from falling when they are alone. When a falling
event occurs, medical attention needs to be provided
immediately to reduce the risk of severe injury to the disabled
which may result in more injuries or even death. The current
commercialized device is expensive and does not have a call-
to-action button that sends a notification when the user feels
uncomfortable and it also lacks accessibility through a web
app. This research proposes an loT-based fall detection system
that has a high efficiency in alerting the surrounding with an
alarm to notify the caregiver through an email and an SMS of a
fall event. It affords the user the flexibility of requesting the
attention of the caregiver when they feel uncomfortable.
Additionally, a touch sensor, gyroscope, and GPS module were
integrated into the nodeMCU, an open-source firmware, and a
sim module, fused into the Arduino UNO microcontroller.
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1. INTRODUCTION

According to the World Health Organization (WHO), an
estimated 1.3 billion people are living with one form of
significant disability or another and this represents 16% of the
world’s population, or 1 in 6 persons.Some persons with
disabilities die up to 20 years earlier than those without
disabilities because of the challenges they face. Persons with
disabilities have twice the chance of developing ailments such
as depression, asthma, diabetes, stroke, obesity, or poor oral
health. Persons with disabilities face many health challenges.
(Disability, 2023).

Every country on earth is focusing on developing its nation,
and this increases the country’s population which leads to an
increased number of people with various forms of deformity
which rapidly increases the demand for healthcare services.
The disabled are not fully in control of their body system and
most times they are not able to walk, this gives rise to the need
for a wheelchair.Wheelchair-bound patients are exposed to a
higher risk of falls which can cause psychological or physical
damage that may lead to severe injury or even death of the
patient if there is no prompt medical attention. Therefore, a
reliable fall detection system is needed to help and support the
elderly and the sick. According to Hon et al. (2020), the
wheelchair is broadly divided into two major types which are
commercial wheelchairs and smart wheelchairs.

A commercial wheelchair is the regular and more common type
of wheelchair that is operated manually,while a smart
wheelchair consists of a controller unit that allows the user to
provide input information through a joystick, voice command,
etc, so that the wheelchair can automatically move to the
desired destination. Usually, the smart wheelchair is not
commonly used in families or hospitals because it is expensive
to buy and maintain. Thus, a new system that can detect fall
events needs to be designed and implemented for personal and
commercial use with cost effectiveness. Disabled people are
those who use wheelchairs in their daily life and there is a
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greater chance of them falling and getting injured. This can be
disastrous because nobody is aware of this event.If these
people live alone or their family members or caregivers are not
around, this may lead to severe injuries. It is thus important to
have a quick response if a falling event occurs (Hon et al.,
2020),

Falls among individuals who use wheelchairs can lead to
serious injuries, such as bruises, fractures, head trauma, and
spinal cord damage. They can affect their health,
independence, and quality of life. Despite the high incidence of
falls, there is a lack of effective fall detection systems for
wheelchairs, that can reliably notify the caregiver to provide
prompt care and reduce the impact of falls as staying in an
uncomfortable position for a long time can cause more damage
or even lead to the death of the patient. (Hon et al., 2020).

Wheelchair fall detection is a technology designed to detect
when a person using a wheelchair has fallen and trigger an
alarm to alert caregivers or emergency services. The system
typically uses sensors, such as accelerometers or gyroscopes, to
detect changes in the position and orientation of the
wheelchair, and uses algorithms to distinguish between normal
movement and a fall. The detection data is then transmitted to a
remote monitoring center or to an onboard device, such as a
mobile phone, where an alarm can be triggered. Wheelchair
fall detection aims to provide users with greater safety and
independence and to ensure that prompt medical attention is
available in the event of a fall (Dong, 2019).

A. Some examples of 10T applications include:

i. Smart homes, where loT devices can be used to
control lighting, temperature, security systems, and
other household appliances

ii. Health monitoring devices, such as wearable fitness
trackers collect data on a person's activity levels, sleep
patterns, and heart rate

iii. Industrial 10T, where sensors and machines in
factories and production facilities can be connected to
optimize processes and increase efficiency.

The goal of 10T is to create a seamless, connected world where
physical devices and objects can interact with each other and
with the Internet, to improve efficiency, increase productivity,
and enhance people's lives.

10T devices can range from simple sensors and smart home
appliances to complex industrial systems, and they can
communicate with each other and with the internet using
various wireless and wired communication technologies, such
as Wi-Fi, Bluetooth, Zigbee, and cellular networks.

0T also relies on cloud computing, big data, and artificial
intelligence technologies, to store, process, and analyze the
vast amounts of data generated by loT devices, and to provide
actionable insights and decision-making support to users and
businesses.
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The 10T ecosystem includes a variety of stakeholders, such as
device manufacturers, software and service providers, network
operators, integrators, and end-users, who collaborate to create,
deploy, and operate 10T solutions that meet their needs and
expectations.

Improved efficiency, productivity, and performance in
various industries, such as manufacturing, healthcare,
transportation, and energy.

Enhanced convenience and comfort in daily life, such
as smart homes, wearable devices, and connected cars.
Increased safety, security, and sustainability, such as
fall detection systems, smart city solutions, and smart
energy systems.

New business opportunities, revenue streams, and cost
savings, such as predictive maintenance, remote
monitoring, and asset tracking.

The architecture of a wheelchair fall detection system typically
includes the following components:

Vi.

Vii.

Sensors: A range of sensors, such as accelerometers,
gyroscopes, and pressure sensors, are used to detect
changes in the position and orientation of the
wheelchair, and to distinguish between normal
movement and a fall.

Data Collection Unit: The sensors collect data and
send it to the data collection unit, which is responsible
for processing the data and sending it to the next
component.

Algorithm Unit: This component uses algorithms to
analyze the sensor data and determine if a fall has
occurred. The algorithms may use machine learning
techniques, such as decision trees or neural networks,
to learn the characteristics of normal movement and
fall, and to detect falls with high accuracy.

Alert Unit: This component triggers an alarm in the
event of a fall, and may send an alert to a remote
monitoring center or an onboard device, such as a
mobile phone. The alert may include the location of
the user and the time of the fall and may be delivered
by SMS, email, or voice call.

Communication Unit: This component handles the
communication between the different components of
the system and enables data to be transmitted between
the sensors, the data collection unit, the algorithm
unit, and the alert unit. The communication unit may
use wireless technologies, such as Wi-Fi, Bluetooth,
or cellular networks, to transmit the data.

Power Supply: This component provides the power
needed to operate the system, and may include a
battery or a connection to an external power source.
User Interface: The user interface allows users to
interact with the system and may include a display,
buttons, or touch controls. The user interface may also
provide information on the status of the system, such
as battery level and the number of falls detected.
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Figure 1: architecture structure of Wheelchair Fall Detection
System (Source: https://ars.els-cdn.com/content/image/1-s2.0-
S0020025520304886-9r3.jpg

B. 10T Roles in Building A Smart Wheelchair Fall Detection

System

For a smart wheelchair fall detection system using loT, the
following roles are typically involved:

Vi.

Sensors: These are the devices that detect and collect
data on the movements and posture of the user and the
wheelchair. They may include accelerometers,
gyroscopes, and other types of sensors that can detect
changes in orientation, velocity, and acceleration.
Gateway: This is the device that connects the sensors
to the internet, allowing the data to be transmitted to
the cloud for processing. The gateway may also be
responsible for performing some initial processing of
the sensor’s data, such as compression, encryption,
and filtering.

Cloud computing: This is the infrastructure that stores,
processes, and analyzes the sensor data, and provides
the intelligence and decision-making capabilities for
the system. The cloud may use machine learning
algorithms, data analytics, and other Al technologies
to detect and respond to falls, and to provide
notifications and alerts to the appropriate stakeholders.
Mobile app: This is the user interface that allows the
user and their caregiver to view and manage the
system, and to receive alerts and notifications. The
app may also allow the user to customize the system
settings and preferences, such as the sensitivity of the
fall detection, the types of alerts and notifications, and
the response protocols.

Network: This is the communication infrastructure
that connects the gateway, the cloud, and the mobile
app, and enables the data to be transmitted securely
and reliably between them. The network may use
various communication technologies, such as Wi-Fi,
Bluetooth, Zigbee, and cellular networks, depending
on the requirements and constraints of the system.
Stakeholders: These are the people and organizations
that have a vested interest in the system, such as the
user, their caregivers, health care providers,
manufacturers, and regulators. They may interact with
the system through the mobile app, or other means,
such as email, SMS, or web portals, and they may
provide feedback and input on the system's
performance and functionality.

Il. LITERATURE REVIEW

Amanda and Omar (2024). The primary contribution is that it's
one of the few that addresses the possible impacts of utilizing
the Internet of Things on accounting information systems in
general and hospital accounting information systems. The
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study came to the following conclusions: First, errors will be
reduced resulting from human data entry in the accounting
information system's inputs. The accounting system receives
enormous amounts of data that are entered quickly and
accurately, in addition to data supplied to it instantly. Devices
are no longer the only means of data entry. Not only is it
intelligent, but thanks to sensors and other loT-enabled
devices.

Jones et al. (2024) say it is impossible to avoid using loT-based
health services, particularly in times of pandemic when a
person's condition needs to be screened. It's a useful tool for
doing preliminary health assessments, which are essential for
choosing what treatments to do next in the healthcare system.
IoT solutions focused on healthcare provide an affordable
method of conducting remote health assessments, enabling
them to reach remote and underserved areas. This procedure is
made even better by the use of Safe Entry Stations (SES),
which record basic health parameters like blood pressure, heart
rate, and breathing rate. This article explores the factors that
affect people's intentions to use Internet of Things (10T) health-
focused devices. The addition of new variables creates a new
framework for the Technology Acceptance Model (TAM). The
results obtained from the SmartPLS analysis validate the
noteworthy influence on the adoption and assimilation of lIoT
devices with a health focus.

provides a thorough analysis of the Internet of Things (IoT) in
healthcare, examining its applications, advantages, and
drawbacks. Critical uses of 10T in clinical operations, medical
supply chain management, telehealth services, and patient
monitoring are identified by a thorough examination of a
variety of sources, including white papers, journal articles, and
conference proceedings. Our findings demonstrate how the
Internet of Things is revolutionizing the healthcare industry by
providing better patient care through early detection and
personalized treatments, increased operational efficiency, and
easier access to  evidence-based  decision-making.
Notwithstanding the apparent advantages, problems with
interoperability, privacy, and security still exist and call for
more study and development of technology. The potential of
10T to transform healthcare delivery and make it more patient-
centered, efficient, and accessible is highlighted in this review.

Kazi (2024). gives a comprehensive but succinct overview of
the potential applications and difficulties of Al and IoT in the
healthcare industry. An overview of Al and IloT, their
applications, some observations on recent advancements, a
look at the future, and challenges facing healthcare systems are
also included. In healthcare organizations, the Web of Things
is used for a variety of purposes, including medical device
fusion, advanced sensors, and remote monitoring. In any case,
it can make medical professionals' ideas more effectively
communicated while maintaining patients’ safety. By
encouraging patients to work even closer with medical
professionals, the Internet of Things, or 10T, can help human
organizations achieve accountability and satisfaction.

Objectives of the Study
The objectives of this study are to:

i to design and implement a microcontroller that detects
the status of the patients

ii. to design and implement an
application system for fall detection

interactive web
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iii. to test the functionality of the system in other to
validate its performance with the support of Alpha test
technique

The growth in the development of technology both in hardware
and software, the increasing communication channels, and the
development of advancement of tools for data analysis have all
contributed to the rise of the Internet of Things (1oT) which is
defined as a network of devices that are interconnected to
monitor environmental variables, the idea behind 10T is to
enable objects that are capable of collecting or generating data
to interconnect using technologies such as Radio Frequency
Identification (RFID), sensors, mobile phones, and actuators.

The Internet of Things (loT) refers to the interconnected
network of physical devices, vehicles, home appliances, and
other items embedded with electronics, software, sensors, and
network connectivity, allowing them to collect and exchange
data. 10T devices can communicate and coordinate with each
other and with centralized systems, such as cloud services and
databases, to automate tasks and make decisions based on data.

IoT has the potential to revolutionize a wide range of
industries, such as healthcare, transportation, manufacturing,
and home automation, by providing real-time monitoring and
control, improving efficiency, and enabling new business
models and applications. However, 10T also raises security and
privacy concerns and requires the development of new
technologies and standards to address these challenges
(Shaheen et al., 2020)

I11. MATERIALS AND METHOD

For the fall detection system, a touch sensor, MPUG6050
(gyroscope and accelerometer), GPS module, SIM module,
buzzer are implemented into the microcontrollers. The
MPUG6050 (gyroscope and accelerometer) detects and
recognizes the orientation and movement of the user and the
GPS checks for the location of the system as at the time of the
fall and the Blynk 0T sends an email notification, then the sim
module also sends an SMS notification and it is mostly
relevant in the case of a bad internet connection while the
touch sensor is used to seek the attention of the caregiver even
before the fall event occurrs, these sensors work together to
detect fall events which increases the accuracy and efficiency
of the fall detection system while the buzzer notifies the
surrounding. When a fall event occurs, all the data including
the state of the chair will be sent to the Blynk IoT. This sound
has to be turned off manually or with a mobile phone device or
a PC. The sensor is connected to the Blynk 10T through the
NodeMCU which is a microcontroller and it has a WIFI
module embeded in it and an Arduino UNO which is a low-
cost open source 10T platform.

A. Analysis of The Existing System

From analysis gathered from Khan et al (2022) worked on loT
Based Wheel Chair Fall detection. The system was developed
for monitoring elder people using accelerometer sensors and
RFID technology (radio frequency identification) operating
through indoor and outdoor tracking using the embedded
system with the thresholds. Falls can be detected by elderly
people who are living alone in the home and the person who is
handicapped can have certain incidents like falling. To monitor
the elderly people's activities, the paper presents the
accelerometer sensor and the RFID technology using this
technology, the activities of the user can be identified and if
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they fall, an alert will be sent to the registered email for prompt
medical attention.

B. Weakness of The Existing System
The following are some weaknesses of the existing system:

i. Likelihood of failure to notify caregiver of a fall event
when internet connect fails since it has only one mode
(email)alert system

ii. The system does not provide the possibility for the user
to seek the attention of the caregiver before a fall event
occurs.

C. Analysis of The Proposed System

The proposed system will be built to integrate Internet of
Things architecture, where hardware devices will be built to
provide security to disabled persons during emergencies. This
essence of this research is to developed a fall detection system
with 10T which is cost-effective and reliable to detect falls and
alert surrounding for help. For the fall detection system, a
touch sensor, MPUG6050 (gyroscope and accelerometer), GPS
module, SIM module, buzzer is implemented into the
microcontrollers. The MPUG6050 (gyroscope  and
accelerometer) detects and recognizes the orientation and
movement of the user and the GPS checks for the location of
the system as at the time of the fall and the Blynk 10T sends an
email notification, then the sim module also sends an SMS
notification and it is mostly relevant in the case of a bad
internet connection while the touch sensor is used to seek the
attention of the caregiver even before the fall event occurrs,
these sensors work together to detect fall events which
increases the accuracy and efficiency of the fall detection
system while the buzzer notifies the surrounding. When a fall
event occurs, all the data including the state of the chair will be
sent to the Blynk IoT. This sound has to be turned off manually
or with a mobile phone device or a PC. The sensor is connected
to the Blynk IloT through the NodeMCU which is a
microcontroller and it has a WIFI module embeded in it and an
Arduino UNO which is a low-cost open source loT platform.

D. High-Level Model of the Proposed System

This high-level model represents the major components and
interactions of a Student Transcript and Result Management
System, highlighting the flow of data and the roles of different
system users.

Touch Sensol

MPU 6050

GPS Module

Blynk 0T
Cloud

Web
App
A

Mobile
App
/ sMs
Care Giver

Figure 2. High Level Model

SIM Module

MPU 6050

E. Hardware Components of Proposed System
i. MPUGB050 (Gyroscope and Accelerometer): The
MPUG050 accelerometer sensor captures acceleration

IJTRD | Nov - Dec 2024
Available Online@www.ijtrd.com

data in three dimensions: X, Y, and Z, and it measures
changes in acceleration, including those due to
movement or impact.

ii. SIM Module: The SIM module sends an SMS
notification and it is mostly relevant in the case of a
bad internet connection.

iii. GPS Module: The NEO-6M GPS module receives
signals from GPS satellites to determine the location
(latitude and longitude) and other GPS-related data.

iv. Microcontroller ~ (NodeMCU): The NodeMCU
processes the accelerometer data received from the
MPUG050, it calculates the angles of tilt or inclination
using trigonometric functions.

v. Touch Sensor: The touch sensor is a panic button that
the user uses to seek the attention of the caregiver,
when a touch is detected, the touch sensor sends a
signal to the NodeMCU.

vi. Arduino UNO: This microcontroller processes the
data from the buzzer, SIM module, and MPU 6050
which are integrated into the Arduino Uno board.

vii. Buzzer also known as a sounder, alarm, or audio
indicator, is an audio device that generates a sound
from an incoming electrical signal.

System Interaction

i. Mobile App (Blynk): The Blynk mobile app is
installed on a caregivers Android device where he can
reliably monitor the affairs of the disabled patient, it
communicates with the NodeMCU using the Blynk
platform through Wi-Fi or cellular data and the app
displays real-time GPS data, angles, and sensor status.
It immediately receives notifications when a fall is
detected or when the touch sensor is triggered.

ii. Web Application (Blynk Web Dashboard): - The
Blynk web dashboard is accessed through a web
browser on a computer, it communicates with the
NodeMCU using the Blynk platform. The web
dashboard displays real-time GPS data, angles, and
sensor status, it also receives notifications when a fall
is detected or the touch sensor is triggered and beeps
alarms too.

iii. Communication: The NodeMCU sends data (GPS
coordinates, angles, sensor statuses) to the Blynk
cloud platform via the Blynk API., the Blynk handles
the communication between the NodeMCU and both
the mobile app and the web application.

iv. Notifications: When the fall detection algorithm is
triggered or the touch sensor is activated, the
NodeMCU sends notifications to both the mobile app
and the web dashboard the notifications are displayed
on the caregiver’s mobile device and in the web
browser.

v. User Interaction: The caregiver receives notifications
on their mobile devices and web browsers when a fall
is detected or the touch sensor is triggered, they can
respond to these notifications by accessing the mobile
app or web dashboard to view the real-time status and
location information.
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Figure 3.shows the sequential diagram
Algorithms
Start

Step 1: Log into the Blynk web dashboard using Blynk account
credentials or create a new account if they don't have one.

Step 2: Create a new project on the web dashboard.

Step 3: Add virtual pins (V0-V8) for various widgets to be
used (Map, Value Displays, Notifications, etc.).

Step 4: Add a Map widget to the dashboard and link it to a
virtual pin (\V0).

Step 5: Add Value Display widgets to display GPS data (lat,
lon, speed, satellites,bearing), link these widgets to the
appropriate virtual pins (V1-V5), add Value Display widgets
(Gauge) to display MPU 6050 data (Angle-axis) and then link
these widgets to the appropriate virtual pins (V6).

Step 6: Add a Notification widget to the dashboard.

Step 7: Click the "Play" button to run the project on the
dashboard.

Step 8: The NodeMCU board sends data to the virtual pins
(V0-V8) based on sensor readings. The web dashboard updates
in real-time with GPS data and other information.

Step 9: The Map widget updates with the GPS location on the
map as data is received from the NodeMCU.

Step 10: If the Y-axis angle crosses the threshold of 1400 i.e
(Angle > 1400 or Angle < 450) or the touch sensor is triggered,
then NodeMCU sends notifications and the Notification
widget displays these notifications in the web dashboard.

Else, continue monitoring the Y-axis
End If
End.
IV. METHODOLOGY

loT methodology was adopted in this work. This methodology
is outlined in ten (10) steps:

i. Purpose and Requirements Specification
ii. Process Specification

iii. Domain Model Specification

iv. Information Model Specification

v. Service Specifications

vi. 10T Level Specification

vii. Functional View Specification

viii. Operational View Specification

iX. Device and Component Integration

X. Application Development
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Purpose & Requirements
Define Purpose & Requirements of IoT system

Process Model Specification
Define the use cases

Domain Model Specification
Define Physical Entities, Virtual Entities, Devices, Resources and Services in the loT system

Information Model Specification
Define the structure (e.g. relations, attributes) of all the information in the loT system

Service Specifications
Map Process and Information Model to services and define service specifications

loT Level Specification
Define the loT level for the system

Functional View Specification
Map loT Level to functional groups

Operational View Specification
Define communication options, service hosting options, storage options, device options

Device & Component Integration
Integrate devices, develop and integrate the components

Application Development
Develop Applications

Figure 4: 10T Design Methodology (Bahga and Madisetti 2015)
Device & Component Integration

Integration of the devices and components design such as
nodeMCU, Arduino UNO, and sensors, was done at this stage.
The touch sensor, buzzer, GPS module, MPU6050 (gyroscope
and accelerometer) are connected to the nodeMCU which
serves as the brainbox of the system because of its ability to
connect to WIFI technology, where Blynk 10T is implemented.
The microcontroller and the sensors were programmed
together on the Arduino IDE using C++ language. Figures4
and 5schematic diagram and high levelmodels of the proposed
system respectively, which give more insight into how the
various components are integrated to make up a complete
system.

Component Specification

For the design of this system, the following components were
used:

i. NodeMCU

NodeMCU is an open-source loT platform. It includes
firmware that runs on the ESP8266 Wi-Fi SoC from Espressif
Systems, and hardware that is based on the ESP-12 module.
The term "Node MCU" by default refers to the firmware rather
than the development kits. Figure 5. shows the pictorial view
of nodeMCU.

Figure 5: Node MCU

ii. Touch Sensor Module

The touch sensor here is a call-to-action button (a panic button)
which the user uses to call the attention of the caregiver, it
sends an email notification to the user to attend to the patient,
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this helps to avert the potential falls and damage that the user
would have experienced. A touch sensor is shown in Figure 6.

Touch Senso

Figure 6: Touch Sensor Module
iii. Buzzer

A buzzer or beeper is an electromechanical audio signaling
device. Typical uses of buzzers and beepers include alarm
devices, timers, training, and confirmation of user input such as
a mouse click or keystroke. A buzzer is shown in Figure 7.

Figure 7: buzzer
iv. Arduino Uno Board

The Arduino Uno is an open-source microcontroller board
based on the Microchip ATmega328P microcontroller, and
developed by Arduino. cc and was initially released in 2010.
The board is equipped with sets of digital and analog
input/output pins that are interfaced with various expansion
boards and other circuits. Figure 8; shows an Arduino Uno
board.

BEiRiins TSV O
scu

Figure 8: Arduino Uno Board
v. SIM module

The sim module allows communication in 3G / GSM standard
and allows you to make voice calls, and send SMS messages.
On the board, there are SIM card connector, a charging module
for Li-Pol / Li-lon batteries, and a RESET button. Version
works with Arduino, Raspberry Pi, and BeagleBone, and has
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connectors for u.FL antennas. A sim module is shown in figure
9.
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Figure 9: Module 3G/GSM - u-GSM shield 800L.
vi. MPU 6050 (Gyroscope and Accelerometer)

The gyroscope measures rotational velocity (rad/s), this is the
change of the angular position over time along the X, Y and Z
axis (roll, pitch and yaw). This allows us to determine the
orientation of an object while the accelerometer measures
acceleration (rate of change of the object’s velocity). It senses
static forces like gravity (9.8m/s2) or dynamic forces like
vibrations or movement. The MPU-6050 measures acceleration
over the X, Y and Z axis. Ideally, in a static object the
acceleration over the Z axis is equal to the gravitational force,
and it should be zero on the X and Y axis.

GOk

A A}
?’) 1 TG -TMPU

Figure 10: MPU 6050 (Gyroscope and Accelerometer)
V. RESULT AND DISCUSSION

System testing ensures that the system is error-free. It involves
examining the system to ensure that it is logically and
semantically correct. This system undergoes the three major
tasks in system testing which are desk checking, program
debugging, and Beta testing.

Steps for System Testing

i. Locate and launch the App
ii. Turn on the designed hardware
iii. It connects to electricity to power

a. Test Data

The system was first tested on the 17th of April, 2024, and was
later tested on the 19th of April, 2024.

b. Test Plan

10
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On the 17th of June, 2024, the test was conducted by:

i. Login to the Blynk loT application

ii. The built hardware was powered ON and a
handicap sat on a chair that it was fixed on

iii. iiiThen he intentionally fell down the prototyped
wheelchair

c. Expected Result

The expected result is to get an SMS and email notification and
the alarm was also expected to start buzzing.

d. Actual Result

The actual result gotten was that the system sent an email and
SMS notification alert and made some alarms also.

e. Test Data
The test data used were physical objects.
System Implementation

Systems implementation is the process of defining how the
information system should be built (i.e., physical system
design), ensuring that the information system is operational and
used, ensuring that the information system meets the quality
standard (i.e., quality assurance)

Requirement for System Installation/Deployment

The following are the
Installation/Deployment

Requirements  for  System

i. An Operating System (Windows 10 Operating
System)

ii. C++ language

iii. Arduino IDE

iv. Blynk Cloud Platform.

CONCLUSION

In conclusion, this study demonstrates the feasibility of using
loT technology to design and implement a fall detection
system. The system showed promising results in terms of
accurately detecting falls in real-time and has the potential to
improve the safety and quality of life of people who rely on a
daily basis. Further research and development are needed to
refine and optimize the system, and to evaluate its
effectiveness in real-world settings.

Suggestion for Further Research

One potential direction for further research on wheelchair fall
detection systems using 10T is to investigate the system's
effectiveness in real-world settings with a larger sample size of
wheelchair users. This could involve conducting field tests in
nursing homes or hospitals and evaluating the system's
accuracy, reliability, and user acceptance. By collecting data
on the system's performance in real-world scenarios,
researchers could identify any limitations or challenges
associated with the system and work to optimize its
functionality and usability for wheelchair users.

Another potential area for future research is to develop a
predictive fall detection model that can identify the factors that
lead to falls in wheelchair users. This could be achieved by
collecting and analyzing data from the sensors on the
wheelchair and developing machine-learning algorithms to
identify patterns and risk factors associated with falls. By
identifying these factors, researchers could work to develop
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targeted interventions to prevent falls and improve the safety
and quality of life of wheelchair users.

In addition, further research could explore the potential for
integrating the fall detection system with other loT-based
healthcare technologies, such as remote monitoring systems
and assistive devices. This could enhance the system's
functionality and usability for wheelchair users, and could
potentially lead to the development of a comprehensive 10T-
based healthcare platform for individuals with mobility
impairments.

Overall, further research is needed to optimize the design and
implementation of loT-based healthcare technologies for fall
detection in wheelchair users and to evaluate the effectiveness
of these technologies in real-world settings. By conducting
rigorous research in this area, researchers can help to improve
the safety, quality of life, and healthcare outcomes of
individuals with mobility impairments.
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