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ABSTRACT -

This gadget consists of a processing unit, an output device (a beeping component), a power

source, a pair of glasses, and an obstacle detecting module installed in the center. The processing
unit is coupled to the output device and the obstacle detecting module. The central processing
unit receives electricity from the power source. The ultrasonic sensor, control module, and
buzzer comprise the processing unit, output unit, and obstacle detection module, respectively.
The control unit manages the ultrasonic sensors, gathers data about the obstruction in front of the
man, interprets the data, and outputs the appropriate information via the buzzer. These ultrasonic
smart glasses for blind individuals are inexpensive, lightweight, portable, and user-friendly.
These glasses might make it easier for blind individuals to navigate and steer clear of hazards.

I. INTRODUCTION
In this project, the smart glasses will enable
those with  vision impairments to
autonomously go to their destination.
Because Android is the operating system on
which it was created and because Android-
based handsets are widely accessible, it is
more dependable [9]. An  Arduino
microcontroller with sensors and buzzers is
used in the construction of the glass. When
the user moves in front of an obstruction, the
glass alerts them by sounding the buzzer.
The walking cane is a mechanical device
that is portable and has a limited range for
detecting static obstructions. The device's
range is quite limited, and it cannot be
adjusted to shield the head region from
nearby impediments [12]. This application
for wearable smart devices lets patients, or
users, cut down on the amount of house
calls.  Consequently, their operating
expenses are decreased. The program used
by physicians now receives fast updates on
health metrics captured by any device.

Doctors might remotely check on patients'
illnesses and recommend the right
medications [14]. Data is kept private and
safe at a greater rate. Physicians have instant
access to aggregated information on every
patient [5]. When wearable technology is
used, the task gets simpler and the output or
result is shown more quickly. Our current
work's primary goal is to provide blind
individuals a low-power, dependable, and
affordable solution that will enable them to
travel almost like any other pedestrian. The
speed of sound in air is calculated using the
velocity of sound in air. The speed of sound
in a medium multiplied by the distance
sound travels is equal to the sound's travel
time [13]. Selecting the appropriate sensor is
essential due to the abundance of sensors on
the market. When selecting a sensor, we
need to take into account a number of
factors, including accuracy, environmental
conditions, range, calibration, resolution,
cost, and repeatability. However, if objects
are too far away from the sensor, the signal
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will either not return at all or will return so
weakly that the receiver will not be able to
detect it. The impulse width and the echo
return time are proportionate. We refer to
this as the "time of flight." However, other
elements might also have an impact on how
sounds spread, including

II. LITERATURE SURVEY
An important breakthrough in assistive
technology, the creation of smart glasses for
the blind that use Arduino and ultrasonic
sensors is meant to increase the mobility and
freedom of those who are blind or visually
impaired. By using sensors to identify
obstructions in the surrounding area, these
smart glasses assist users travel safely by
giving them feedback in the form of
vibrations or audible warnings. This
literature review delves into the many parts,
innovations, and scientific endeavors
associated  with  the creation and
advancement of this assistive technology.
1. Ultrasonic Obstacle Detection Sensors
e Due to their ability to detect objects
at varying distances by emitting
high-frequency sound waves and
measuring the time it takes for the
echo to return, ultrasonic sensors are
widely used in distance measurement
and obstacle detection systems. In a
study by R. Patel et al. (2018),
ultrasonic sensors were integrated
into a wearable system for the blind,
demonstrating effective real-time
detection of obstacles at a distance of
up to 4 meters. The sensors are a
dependable part of smart assistive
devices because of their precision in

identifying both static and moving
impediments.

e Similar research by K. Y. Tsui et al.
(2016) emphasized the advantages of
ultrasonic  sensors for assistive
devices for the blind, pointing out
that these sensors can identify things
both in front of and to the side of the
user. Improving detection range and
lowering false positives brought on
by shiny surfaces are still difficult
tasks, however.

2. The Arduino microcontroller in assistive
technology: This low-cost, open-source
programming platform is a popular option
for developing smart eyewear for the
visually impaired. Arduino is a well-liked
platform for assistive technology projects
because of its broad selection of compatible
sensors and simplicity of programming.

e An Arduino Uno was used in a
research by A. Khan et al. (2019) to
interpret data from ultrasonic sensors
in a wearable device for people with
vision impairments. After processing
sensor data, the system recognized
obstacles within a certain range and
sent vibrations or aural feedback.
The research found that because of
its simplicity of interface with other
modules and its capacity for
processing data in real-time, Arduino
was a good option for wearable
assistive devices.

e N. Gupta et al. (2017) used Arduino
in a different research to create a
smart navigation system for the
blind. They demonstrated how the
microcontroller could manage many
sensors and communication modules
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at once, enabling accurate obstacle
identification and feedback in a
range of settings.
III. DESIGN OF HARDWARE
This chapter briefly explains about
the Hardware. It discuss the circuit diagram
of each module in detail.
ARDUINO UNO

A microcontroller board based on the
ATmega328 is called the Arduino Uno
(datasheet). It has a 16 MHz ceramic
resonator, 6 analog inputs, 14 digital
input/output pins (six of which may be used
as PWM outputs), a USB port, a power
connector, an ICSP header, and a reset
button. It comes with everything required to
support the microcontroller; all you need to
do is power it with a battery or an AC-to-DC
converter or connect it to a computer via a
USB connection to get going.

The FTDI USB-to-serial driver chip is not
used by the Uno, setting it apart from all
previous boards. As an alternative, it has the
Atmegal6U2 (or Atmega8U2 up to version
R2) configured as a serial-to-USB converter.
The 8U2 HWB line on the Uno board is
pulled to ground by a resistor, which
facilitates DFU mode entry. The Arduino
board now includes the following updates:

* 1.0 pin out: two further new pins, the
IOREF, are positioned next to the RESET
pin, the SDA and SCL pins that were
introduced, and they enable the shields to
adjust to the voltage supplied by the board.
Shields will eventually work with both the
Arduino Due, which runs on 3.3V, and the
boards that utilize the AVR, which runs on

www.ijiemr.org

5V. The second pin is unconnected and set
aside for future uses.

* A more robust RESET circuit.

* The 8U2 is replaced with an ATMega
16U2.

"Uno" is an Italian word for one, and it was
chosen to commemorate the impending
introduction of Arduino 1.0. Going future,
the Arduino reference versions will be the
Uno and version 1.0. The Uno is the most
recent in a line of USB Arduino boards and
the platform's standard model; see the index
of Arduino boards for a comparison with
earlier iterations.
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Fig: ARDUINO UNO

POWER SUPPLY:

The purpose of the power supplies is to convert
the high voltage AC mains energy into a low
voltage supply that is appropriate for use in
electronic circuits and other devices. One may
disassemble a power supply into a number of
blocks, each of which carries out a specific task.
"Regulated D.C. Power Supply" refers to a d.c.
power supply that keeps the output voltage
constant regardless of differences in the a.c.
main or the load.
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Components of a typical linear power supply

Fig: Block Diagram of Power Supply

LCD DISPLAY

The model shown here is the one that
is most often utilized in practice due to its
cheap cost and enormous potential. Its
HD44780 microcontroller (Hitachi) platform
allows it to display messages in two lines of
sixteen characters each. All of the alphabets,
Greek letters, punctuation, mathematical
symbols, etc., are shown. Furthermore, it is
possible to show custom symbols created by
the user. Some important features are the
automatic changing of the message on the
display (shift left and right), the presence of
the pointer, the lighting, etc.

SR HHEHHHE o
LCD
dizsFlad
() ()
Fig: LCD
BUZZER

Relays, buzzer circuits, and other circuits
cannot be driven by the current available on
digital systems and microcontroller pins.
The microcontroller pin can provide a
maximum of 1-2 milliamps of current, even
though these circuits need around 10
milliamps to work. Because of this, a
driver—such as a power transistor—is
positioned between the buzzer circuit and
microcontroller.

www.ijiemr.org
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Ultrasonic sensor:

The sensor's primary use is in security
systems to detect moving objects. However,
it may also be utilized in intelligent toys for
kids, automated door openers, sports
training equipment, and contact-less speed
measuring devices.

Various kinds of sensors are used by modern
security systems to identify attempts by
unauthorized individuals to access objects.
The purpose of the sensor collection is to
identify moving objects using infrared,
microwave, and ultrasonic instruments.
Every kind of sensor has benefits and
disadvantages of its own. Because
microwaves may flow through dielectric
materials, microwave sensors work well in
big apartments. Nevertheless, the radiation
from these sensors is harmful to living
things and is made up of pricey super-high
frequency components.

Widespread usage, cheap cost, and great
sensitivity are the characteristics of infrared
sensors. However, if heating systems are
operating or if the pace at which the
temperature changes beyond a certain
threshold, these sensors may provide
misleading alert signals. Furthermore, if tiny
insects manage to get through the sensor
lens, infrared sensors noticeably lose
sensitivity. High sensitivity, reasonable cost,
and low power consumption define

Volume 13 Issue 10 October 2024

ISSN 2456 — 5083

Page 230



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

ultrasound motion detecting sensors. This is
the reason why security systems for homes,
offices, and cars often employ this kind of
sensor. The many passive and active parts
that make up the ultrasonic sensors that are
now in use make them difficult to produce
and test. A tedious calibration procedure is
often needed for sensors.

WORKING WITH BLOCK DIAGRAM
The ultrasonic sensors in the Smart Glasses
for Blind People are managed by an Arduino
microcontroller, which also provides alarm
and obstacle detection capabilities. The
system's real-time input regarding adjacent
impediments is intended to assist visually
impaired people in securely navigating their
surroundings. A block diagram and a
detailed description of the system's
operation are provided below.

Working Steps:

1. Power On:

o  When powered on, the system begins
operation by initializing the ultrasonic
sensor and the Arduino microcontroller.
The power supply, typically a battery,
powers all components of the system.

2. Obstacle Detection Using Ultrasonic
Sensor:

o The ultrasonic sensor continuously
emits high-frequency sound waves. These
sound waves travel through the air, and
when they encounter an obstacle, they
bounce back.

o  The sensor measures the time taken for
the sound waves to return as an echo and
sends this information to the Arduino.

o Based on the time of flight (i.e., the
time taken for the waves to travel to the
obstacle and return), the distance to the
obstacle is calculated using the formula:

Distance=Speed of SoundxTime of Flight2\t
ext{Distance} = \frac{\text{Speed of
Sound} \times \text{ Time of
Flight} } {2} Distance=2Speed of SoundxTim
e of Flight The ultrasonic sensor can
typically detect objects within a range of a
few centimeters to several meters.

3. Data Processing by Arduino:

o The Arduino processes the input from
the ultrasonic sensor to determine the
distance between the user and the obstacle.

o If the distance falls below a certain
threshold (e.g., 1 meter), the Arduino
considers the obstacle too close and
activates the alert mechanism.
4. Feedback
(Vibration/Audio Alerts):

o If an obstacle is detected within the

Mechanism

predefined distance, the Arduino triggers the
feedback mechanism:

= Vibration Motor: The Arduino
activates small vibration motors placed
inside the glasses' frame. The intensity of
the vibrations may increase as the obstacle
gets closer.

» Buzzer or Audio Alerts: Alternatively,
the Arduino can trigger a buzzer or audio
alerts to notify the user of the obstacle. The
buzzer can produce sounds at different
frequencies based on the proximity of the
obstacle.

5. Continuous Operation:

o The system continues to operate in real
time, constantly scanning for obstacles and
alerting the user if something is detected in
the path. The loop between the sensor,
Arduino, and feedback mechanism ensures
that the user receives timely alerts as they
move through their environment.
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IV. BLOCK DIAGRAM:
Below is a block diagram illustrating the
working of the smart glasses system:

[Power Supply] -—-- > |Arduino Microcontroller] <----- [Ultrasonic Sensor]

[Buzzer | Speaker]

[Vibration Motor]

Block Diagram Explanation:
1. Power Supply: This provides the
necessary power to the Arduino and the
connected components, such as the
ultrasonic sensor, vibration motor, and
buzzer.
2. Arduino Microcontroller: The Arduino
acts as the brain of the system. It processes
the data from the ultrasonic sensor to
determine the distance of obstacles and
activates the feedback mechanisms when
needed.
3. Ultrasonic Sensor: The sensor emits
ultrasonic waves to detect obstacles. It sends
data to the Arduino about the time it takes
for the waves to return after hitting an
obstacle.
4. Vibration Motor: If an obstacle is
detected within a certain range, the Arduino
activates the vibration motor, providing
tactile feedback to the user. The vibration
intensity can vary based on the proximity of
the obstacle.
5. Buzzer/Speaker: As an alternative
feedback method, the Arduino can activate a
buzzer or speaker to provide auditory
feedback, alerting the user to the presence of
obstacles.

Advantages of the System:

e Real-Time Obstacle Detection: The
system provides immediate feedback,
allowing users to navigate safely in real-
time.

o Customizable Feedback: Users can
choose between vibration and audio
feedback, depending on their preference or
environment.

e Low-Cost and Lightweight: Using
inexpensive components like the Arduino
and ultrasonic sensors makes the system
affordable and suitable for everyday use.
Limitations:

e Limited Detection Range: Ultrasonic
sensors have a limited range, and their
accuracy can be affected by environmental
factors.

e Feedback Overload: In crowded
environments, continuous feedback might
overwhelm the user, leading to discomfort.

V. CONCLUSION:

With the use of ultrasonic sensors and
Arduino, the Smart Glasses for Blind People
provide a practical and reasonably priced
way to assist those who are blind or visually
impaired in securely navigating. With
configurable feedback and real-time obstacle
detection, these smart glasses greatly
improve the user's ability to interact with
their environment on their own.
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