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Abstract : Any physical or mental ailment (impairment) that
makes it harder for the affected individual to engage in
particular activities (activity limitation) or engage with their
environment (participation restrictions) is considered a
disability (Centers for Disease Control and Prevention. (n.d.)).

According to the 2011 Census, 2.68 Cr people (2.21% of
India's 121 crore total population) are classified as "Disabled”
(Shresthaetal., 2020).

One way to combat disability is to develop intelligent
prosthesis and assistive technology. The usability and
functionality of these devices are improved by real-time
monitoring, feedback, and control made possible by advanced
sensors and networking.

We have attempted to use some of the Internet of
Technologies' (I0T) solutions to address the limits in this
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research.

People with disabilities could live far better lives because to the
Internet of Things (loT), which offers creative solutions to a
range of problems they could encounter.

loT integration offers a revolutionary chance to address
disability and create a more inclusive society in many areas of
life. 1oT is transforming how we meet the requirements of
people with disabilities, from smart assistive devices and
home automation to health monitoring, communication aids,
and accessible transportation.

In this research paper, we have proposed some loT based
models to tackle few constraints of disabled people which can
help the disabled people with their day-to-day problems.

Keywords: Internet of Things (loT), Disability, Arduino, Sensor
(IR sensor, Ultrasonic Sensor), Buzzer, LED (Light Emitting
Diode), Disabled Person, Assistive Technology.

Introduction:

A physical disability is any impairment to an
individual's ability to move, function, dexterity, or
endurance. Different people have different types of
diseases or limitations. The majority of disabled people
are dependent on their parents or guardians as a result
of these kinds of disability. Concerned about how to keep
their impaired relatives safe, parents and guardians
worry for their relatives.

The networking of physical items with electronics
integrated into their architecture to perceive and
communicate with one another and the outside world is
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known as the Internet of Things (loT).
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With the help of various features that will aid
disabled people in their daily functioning and prevent
them from heavily depending on others for work, we
hope to develop applications and prototypes that will be
friendly to people with disabilities and enable them to
contribute to society.

Objectives:

In this research we will capture the following
objectives:

Find/propose different assistive technologies to
make the day-to-day working of a disabled
person easier, making their lives comfortable.

To provide easy accessibility so that it could
provide equal opportunities regardless of their
disabilities.

The ultimate goal is to bring about constructive,
long-lasting reforms that improve the possibilities,
inclusion, and quality of life for people with disabilities.
The goal of the study project is to make society more
accessible and equitable.

Hypothesis:

The purpose of this study is to test the following
hypothesis:

1. Disability: Blind person

Problem identified: It is challenging for blind
people to navigateboth familiar and foreign
terrain.

Solution: Making a glove with ultrasonic sensor
which can detect the obstacles within specified
distance.

Disability: Person with hearing Impairment

Problem identified: Total or partial inability to
hear sound.

Solution: Creating a system so that when a bell
is pressed the light bulb inside the house will
blink.

Disability: Bed Ridden Person

Problem identified: Bed ridden person who
can't speak but only move their hands.

Solution: Creating a machine so that when a
bedridden person requests something, a
buzzer will begin to beep and a LED will blink.

®

In essence, we are researching various challenges
pertaining to people with disabilities and using IOT
technologies to find better solutions.

What is Disability?

A physical, sensory, cognitive, or developmental
problem that significantly limits a person's capacity to
carry out everyday tasks, engage with their
surroundings, or fully engage in society is referred to as
a handicap.

People who are disabled face a variety of
challenges in various areas of life, which might vary
depending on the type and severity of the condition.

It is noteworthy that the notion of disability is
changing, underscoring the significance of fostering an
inclusive society that celebrates diversity in skills. There
are a number of reasons why addressing the difficulties
encountered by those with disabilities is crucial, all of
which centre on the ideas of social justice, equality, and
inclusivity.

In conclusion, in order to ensure that every member
of society has equal opportunities, accessibility, and
participation, it is imperative to recognise that a
handicapped person is an individual with a disability. It's
critical to develop a compassionate and understanding
mentality that prioritises abilities over limitations in order
to foster an atmosphere that is more welcoming and
supportive of individuals with disabilities.

Internet of Things (loT):

The term "Internet of Things" (loT) describes a
network of physically connected items, including
buildings, cars, and other vehicles, that are implanted
with network connectivity, software, and sensors to
enable data collection and exchange (Shrestha et al.,
2020). An intelligent and automated workplace is made
possible by this enormous and complex network of
gadgets, which facilitates smooth communication and
teamwork. Effective data monitoring, analysis, and
control are made possible by the 10T's integration into
many facets of daily life and industry. Devices can collect
datain real time, keep an eye on their surroundings, and
react to changes on their own by using sensors. These
connected devices generate data that can be used to
improve productivity, streamline decision-making,
optimise resource usage, and foster the creation of
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novel applications in a variety of industries, including
smart cities, healthcare, agriculture, and transportation.
As loT continues to evolve, it holds the potential to
revolutionize how we interact with the world, fostering a
more interconnected and intelligent future.

How Internet of things help in tackling the
constraints of disability?

For people living with disabilities, daily activities
that others may take for granted can be laden with
obstacles. Mobility, communication, and access to
information are just a few examples of areas where
traditional solutions may fall short. Enter 10T, which
holds the promise of introducing innovative, assistive
technologies designed to enhance accessibility,
independence, and overall quality of life for individuals
with disabilities.

In the rapidly evolving landscape of technology, the
Internet of Things (loT) stands out as a transformative
force with the potential to revolutionize various aspects
of our daily lives. At its core, l0T refers to the
interconnected network of devices, sensors, and
systems that communicate and share data seamlessly
over the internet. This interconnectedness opens up a
realm of possibilities for creating smart and adaptive
solutions, particularly in addressing the unique
challenges faced by individuals with disabilities.

In essence, the integration of 10T into the realm of
disability support represents a paradigm shift towards a
more inclusive and accessible future. By harnessing the
power of interconnected technologies, we have the
opportunity not only to address the challenges faced by
individuals with disabilities but also to empower them
with tools that enhance their independence, autonomy;,
and overall well-being. As we delve deeper into the
possibilities of 10T, the journey towards a more inclusive
and supportive society takes a bold and transformative
step forward.

Various hardware we have used in this research
to make loT based models:

ARDUINO: Arduino is an open-source electronics
platform that has gained widespread popularity for its
user-friendly approach to hardware development and
prototyping. Arduino is a hardware platform that
includes a physical programmable circuit board, often

®

known as a microcontroller, and an integrated
development environment (IDE) for writing and
uploading code to the board (Arduino. (n.d.).). It was
created with the goal of making electronics accessible to
non-engineers and enthusiasts. Because of its simplicity
and ease of use, the Arduino platform is a great option
for novices and enthusiasts who want to experiment with
electronics and programming. This adaptability has
sparked the development of many creative projects,
from straightforward devices to intricate interactive
systems, adding to the thriving maker community.
Because Arduino is open source, users are encouraged
to work together and share their ideas, creating a rich
ecosystem of tutorials and resources that enhance
users' creativity and learning in the fields of electronics
and programming.

ICSP for Atmega 16U

Reset Button

USB Connegtor

USB-TTL Converter
Poly Fuse

Digital 1/0

Built in LED

RX TX Leds

16MHz resonator
ICSP for ATMega328P

LM358
5V Regulator ATmega328p
Microcontroller

DC Barrel Jack

Analog Inputs
3.3V Regulator

Fig. 1. Arduino board

BUZZER : A buzzer used with Arduino is a simple
audio signalling device that converts electrical energy
into sound waves. It's an electromechanical component
commonly used in electronic projects for generating
audible alerts, tones, or alarms. Arduino buzzers are
typically piezoelectric buzzers. These buzzers use a
piezoelectric disc or element to produce sound when an
electric voltage is applied. A buzzer usually has two
leads (wires). One lead is connected to a digital output
pin on the Arduino, and the other lead is connected to
the ground (GND) or a digital ground pin on the Arduino.

Pinl1 - VCC
Pin2 - GND

1 2

Fig. 2. Buzzer

IR SENSOR: A tool that can identify infrared
radiation is an infrared (IR) sensor. These sensors are



Anshu et al. / Explore - Journal of Research, Vol. XVIl, 2024, pp. 127-135

often used for proximity sensing, object detection, and
applications like building remote controls. They work by
emitting infrared light and then measuring the reflection
of that light. It consists of components like IR LED
(Infrared Light-Emitting Diode), Photodiode, and
Circuitry (Infrared Sensors. (n.d.).)

Fig. 3. IR Sensor

ULTRASONIC SENSOR: An ultrasonic sensor is a
device that uses sound waves with frequencies higher
than the human audible range to detect the distance of
an object. In the context of Arduino, ultrasonic sensors
are commonly used for distance measurement in
various projects. (Ultrasonic Sensors. (n.d.).).

HC-SR04

Fig. 4. Ultrasonic Sensor

BREAD BOARD: A breadboard is a fundamental
tool used in electronics prototyping, including Arduino
projects. It allows you to build and test circuits without
soldering, making it easy to iterate and modify your
designs.
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Fig. 5. Bread Board

Proposed Model: Our concept aims to improve
the quality of life, independence, and accessibility for
those with various disabilities. Our model's primary goal
is to slightly ease the lives of bedridden, blind, and deaf
people. We included a variety of features, such as
obstacle cues for the blind, communication aids for the
deaf, and a method to communicate the demands of
bedridden people, to help with these varied needs.

1. Smart Gloves:

A technical innovation created especially to solve
the particular difficulties experienced by those who are
blind or visually impaired are smart gloves for the
blind(Smart Gloves for the Blind, n.d.). The
sophisticated sensors and feedback mechanisms
incorporated into these gloves enable the wearer to get
real-time environmental information. The buzzer or other
tactile feedback is used by the sensors built into the
gloves to communicate messages to the wearer when
they identify obstacles or items in their surroundings.
Because they can now perceive their environment
through touch, blind people are able to move about more
skilfully. By giving wearers essential spatial awareness
and environmental information, smart gloves for the
blind can increase theirindependence and safety.
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The smart gloves' basic idea is fairly
straightforward. It might be difficult for a blind person to
get by on their own when they are out in public. They can
be somewhat independent if they wear smart gloves.

Smart gloves are able to detect objects within a
specific range or distance. The buzzer on the smart
gloves begins to beep at a frequency determined by the
distance when it detects any obstructions. This notifies
the blind individual of the impending obstacles.

Accessibility Guidelines:

* Adjust sensitivity levels and feedback
preferences based on personal comfort and
needs.

* Practice using the smart gloves in various
environments and scenarios to build
confidence.

e Use the device consistently to maintain
familiarity with its functions.

e Learn to interpret the feedback signals
accurately, including the meaning of different
beep patterns or vibrations.

e Understand the relationship between feedback
intensity and the proximity of obstacles.

* Regularly check the condition of the gloves,
including sensors, buttons, and battery status.

e Follow the guidelines for cleaning and
maintaining the device.

e Continue to use other safety precautions, such
as listening for ambient sounds and being
aware of your surroundings.

* Do not solely rely on the smart gloves; maintain
a holistic approach to personal safety.

Future Scope:

e There is a possibility of incorporating artificial
intelligence (Al) and machine learning
algorithms to enhance obstacle recognition and
improve the system's ability to adapt to various
environments.

* Develop more advanced object recognition
capabilities to not only detect obstacles but also
provide detailed descriptions of objects in the
environment using natural language
processing.

e Enhancing connectivity with the Internet of
Things (loT) to gather real-time data about the
environment, traffic conditions, and other
relevant information that can assist in
navigation.

* Implementadvancements in battery technology
to extend the device's battery life and reduce
the need for frequent recharging or changing.

e Ensure ongoing efforts to make the technology
accessible to a diverse range of users,
considering different abilities, preferences, and
cultural factors.

2. Callbelldriven LED System

i

A customised gadget made to offer a visual alert
when a call bell is pressed is an Arduino-powered call
bell driven LED system for the deaf (Piezoelectric
Buzzer, n.d.). An Arduino microcontroller, a call bell
switch, and LEDs are used in the system. With an
internal pull-up resistor installed, the call bell switch is
linked to one of the digital input pins on the Arduino. An
LED indication is turned on by the Arduino when the bell
switch, which indicates a request for help, is pressed
and the corresponding pin goes LOW. This LED alerts
the deaf person by producing a bright, visible signal. It
functions as a visual cue. The LED is illuminated for a
predetermined amount of time to improve usability and
provide the user enough time to notice the alarm. For
those who have trouble hearing, this solution provides
an efficient way to communicate. It guarantees that they
may get messages quickly and consistently in situations
when there may not be enough auditory indications.
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Imagine that a deaf person is home alone when
someone enters. When someone is outside their door
pressing the call ball and requesting that they open it,
how will the deaf person know? You'll find our Call Bell
Driven LED System useful. An LED will blink to alert the
deaf person when someone is pushing the bell outside
the door, in place of the conventional bell.

Accessibility Guidelines:

e Adjust the brightness, colours, or patterns to
suit personal preferences and visibility needs.

e Familiarize yourself with the different blinking
patterns used by the LED indicator to
understand the nature of the alert.

e If you encounter any issues with the system,
such as a malfunctioning LED or connectivity
problems, report them to the manufacturer or
customer support promptly.

e Familiarize yourself with relevant accessibility
standards to understand your rights as a
consumer and to ensure that the system meets
or exceeds these standards.

Future Scope:

e Attaching the device with a mobile phone for
alert messages so that the user get instant
notification.

* Integrating advanced object recognition
technologies to not only detect the presence of
someone at the door but also identify specific
individuals or objects. This could be particularly
useful for security and personalization.

3. Arduino Controlled Basic Needs Indication
Chart

A specially created device called an Arduino-
controlled basic necessity indication chart is intended to
help those who are bedridden communicate and take
care of their fundamental needs (Arduino, n.d.). An
Arduino microcontroller, sensors, and a visual display
chart are all included in this system. Different sensors,
including motion or remote sensors, are positioned in
strategic ways to keep an eye on particular elements of
the person's health, like movement or help requests. The
Arduino analyses the incoming data and turns on the
appropriate signs on a visual display chart when a
requirement is identified. This chart functions as an
easy-to-use interface to provide information regarding
basic needs including hydration, bathroom assistance,
and repositioning. It is outfitted with LEDs and buzzers.
Because each indicator light reflects a distinct need,
family members or carers may quickly determine and
meet the individual's needs. By graphically illustrating
their everyday fundamental needs, this creative method
improves communication for bedridden patients and
promotes a more responsive and supportive care
environment.
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This Arduino-controlled basic necessity indication
chart will be useful when a bedridden person needs
assistance and is unable to communicate verbally.

To change the carer, all the bedridden person
needs to do is press the designated button on the TV
remote or any other remote. A buzzer will then begin to
beep. A led will also blink on the chart in addition to the
buzzer, better illustrating the bedridden person's true
needs.

Accessibility Guidelines:

e Take the time to familiarize yourself with the
alert system, including the single-button remote
and any additional features.

e Ensure the remote is within easy reach, either
by using a holder or attachment on the bed
frame or bedside table.

e User should practice pressing the button with
finger to build muscle memory. Adjust the angle
or position of user hand to find the most
comfortable and effective way to press the
button.

e The attendee should understand the visual
feedback provided by the LED indicator on the
remote. Ensure you recognize the blinking
pattern or colour associated with the alert being
sent.

* Keep an eye on the battery status indicator on
the remote to ensure it is charged. Charge the
remote regularly to prevent any disruptions in
functionality.

Future scope:

e Many other basic daily life necessities can be
added which will be very helpful for the
caretaker of the person.

e We can integrate the biometric sensors to
detect vital signs or health indicators, providing
an added layer of functionality for monitoring the
well-being of the bedridden individual.

*  We can integrate the system with the mobile
phone of the caretaker and the family member
so that they can an instant notification of what
the person need.

We can implement artificial intelligence
algorithms to analyse patterns and optimize the
alert system's response based on the
individual's behaviour, preferences, and
potential emergency situations.

4. An loT-based RFID Locking system for
disabled washrooms

The loT-based RFID locking mechanism for a
disabled bathroom integrates Radio-Frequency
Identification (RFID) technology to enhance security
and accessibility. Users, particularly disabled
individuals, are equipped with RFID tags or cards
containing unique identification information. RFID
readers installed on the bathroom door authenticate
these tags, and the system's 10T connectivity enables
remote monitoring and control. When a user
approaches the door, the RFID reader verifies their tag,
triggering the locking mechanism to unlock the
bathroom door. Additional accessibility features, such
as voice commands or mobile apps, can be
incorporated to cater to diverse needs. The system
ensures continuous operation with considerations for
power sources like batteries or self-powered options.
Facility managers can remotely monitor bathroom
usage, promoting both security and efficient
management. An emergency override mechanism is
implemented for system failures or emergency
situations, and a user management interface allows
easy administration of RFID tag information, facilitating
straightforward user access management. This
innovative solution combines technology and
accessibility to create a secure and user-friendly
environment for disabled individuals accessing
bathrooms (RFID Locking System for Disabled
Washrooms. (n.d.)).

Survey:

1. What is your range of age?
498 responses

Below 18

137 (27.5%)

18-30 137 (27.5%)

3050 122 (24.5%)

Abave 50 109 (21.9%)
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2. Are you disabled or you ever encountered any person who is disabled?
498 responses

@ Yes
® No

3.What is your level of familiarity with loT devices?
498 responses

@ Good knowledge
@ Average
® No idea

4.Have you heard about loT devices designed to assist individuals with disabilities?
498 responses

@ Yes
@ No

5.Do you believe that a blind person would benefit more from gloves that beep when they detect
impediments than from a standard stick?

498 responses
@ Agree
@ Moderately agree
20.9% ® Extremely agree
@ Disagree

6.Do you think a system that makes a disabled person touch a remote to indicate a particular
requirement will be beneficial to their helper?
498 responses

® Agree

@ Moderately agree
© Extremely agree
@ Disagree

7.Do you think a deaf person would benefit from a call bell system that flashes a light when

pressed?
498 responses

@ Agree

@ Moderately agree
® Extremely agree
@ Disagree

8.Do you think loT devices can enhance accessibility for individuals with disabilities in various

aspects of life(e.g.,home, workplace public spaces)?
498 responses

@ Yes
@ No
® Maybe

9.How reasonably priced do you believe loT devices that are made for people with impairments are?

498 responses
@ Costly
@ Cost efficient
® Noidea

10.Do you think there is need for increased awareness and education in the field of assistive
technology?
499 responses

@ Yes
@ No
® May be

Conclusion:

In conclusion, this research project has undertaken
a multifaceted exploration of the constraints faced by
physically disabled individuals, aiming to contribute
meaningful insights and practical solutions to enhance
their overall quality of life. Through a comprehensive
examination of physical, social, and technological
dimensions, the project has highlighted the diverse
challenges that individuals with physical disabilities
encounter on a daily basis. By adopting an inclusive
approach that recognizes the unique needs of various
disabilities, the research has sought to transcend
conventional perspectives, fostering a deeper
understanding of the barriers that impede full
participation in society.
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