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ABSTRACT:This paper states the study that helps visually-impaired people using assistive technology (Smart blind
stick). The study hypothesizes that a Smart blind stick that alerts visually-impaired people over obstacles in front could
help them in walking with more consciousness. Technologies are rapidly evolving, allowing people to live healthier
and simpler lives. Sightless people are unable to carry out their everyday activities, such as walking down the street,
visiting friends or relatives, or doing some other tasks. As a result, visually impaired is incomparable because they
cannot adapt as well to the environment. Blind individuals struggle when travelling from place to place and rely on
predefined and repetitive routes with minimum obstacles to lead them to their destinations without assistance.Therefore
it is important to have navigation devices that allow visually impaired individuals to maneuver and be directed
throughout their journey independently and inform their current location. The current aid present for the visually
impaired is just a stick for navigation. The stick doesn’t help in proper detection of objects. Even the concerned
members of these users are unaware of the location and status of the user.It is a development of theSmart blind stick as
it acts as a companion for the blind when walking by sending messages and current location to the concerned person
through GPS-GSM. The ultrasonic sensor helps to find the object in front of the user and also the distance of the object
from the user and further alerts the user by a buzzer. Gyroscope is used for accident detection.

KEYWORDS: Assistive technology, GPS, GSM, Ultrasonic Sensor, Arudino.

I. INTRODUCTION

Recent statistics of the World Health Organization (WHO), published in October 2019, estimate that more than 253
million people worldwide suffer from visual impairment (VI) with 36 million of blinds and 217 million people with
low vision [1]. The increasing number of people with disabilities that attracts the concern of researchers to invent
various technologies, hoping that these technologies can assist the disabled people in carrying out their tasks in
everyday life like normal people [2].Blindness is a state of lack of visual perception due to physiological or
neurological factors. Imagine that you are walking in an unfamiliar place [3].The objective of the paper is to discuss the
development work of a cane that could communicate with the users through voice alert and vibration. Blind people are
members of society, and their diversity in the world and social situations has been restricted. Blind people's
disadvantages should not be seen as an excuse to shorten their lives; rather, they should be used as motivation to
persevere. As a result, anyone with visual impairments requires assistance in the form of replacements for their eye
function, specifically the visual function. The ultrasonic sensor senses the presence of an obstruction and calculates the
distance between the source and the target alerts the user with a buzzer, a water sensor is used to detect the presence of
water. The GPS module tracks the location of the user and navigation for the user. Gyroscope is used for accident
detection.

II. RELATED WORK

This section is related to the development of smart canes and walking sticks for the visually-impaired: "Design and
Development of a Smart Walking Stick for the Blind" by M. K. Bhuyan et al. (2018) - This paper describes the
development of a smart walking stick that uses ultrasonic sensors, a GPS module, and a GSM module to provide
obstacle detection, navigation, and communication features. "Smart Cane for the Blind Using Arduino and Ultrasonic
Sensor" by A. Kumar et al. (2017) - This paper describes the development of a smart cane that uses an Arduino

IJIRSET © 2023 | AnISO 9001:2008 Certified Journal | 302


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

L)
ﬂ’\!ﬁg || e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | SJIF: 8.423|| Volume 12, Special Issue 2, April 2023 ||

IJ I Rs ET 8th National Conference on Advanced Computing Technologies (NCACT'23)

Organized by
Department of CSE, Velammal Engineering College, Chennnai, India

microcontroller and ultrasonic sensors to detect obstacles and provide haptic feedback to the user. "Development of an
IOT-based Smart Cane for the Visually Impaired” by N. Mishra et al. (2019) - This paper describes the development of
a smart cane that uses an Internet of Things (IOT) platform and sensors to provide obstacle detection, location tracking,
and emergency calling features. "Smart Cane for the Visually Impaired" by S. A. Sayed et al. (2018) - This paper
describes the development of a smart cane that uses a microcontroller and ultrasonic sensors to detect obstacles and
provide haptic feedback to the user. It also includes a mobile application that provides additional features such as GPS
navigation and emergency calling. These works provide inspiration and insights for the development of smart canes
and walking sticks for the visually-impaired, utilizing technologies such as sensors, microcontrollers, GPS, and IOT
platforms.

III. METHODOLOGY

The Smart blind stick was developed using an Arduino board, an HC-SR04 Ultrasonic sensor, a Buzzer, GPS, GSM
and a power source. The circuitry was connected according to the manufacturer's instructions and a program was
written and uploaded to the Arduino board. The program instructed the device to send out a sound wave, measure the
time it took for the wave to bounce back off an object, and trigger the buzzer if an object was detected within a certain
range. The Arduino serial monitor was used to display real-time distance values in cm. In this way, the person can
easily find his way without getting injured. You can also see the real-time values of the distance on the Arduino serial
monitor. In addition if a visually impaired person is in danger he/she can press the button on the stick which would
send the live location of them using GPS and GSM module to their emergency contact person. The smart blind stick
utilizes the gyroscope to detect potential danger, sending alert to concernedperson if it remains in horizontal position
for certain amount of time.

Track live location

using GPS module \

Sends the location
with message to the
emergency number

\ Detacistthelive /

location of the user

when button is
pressed on the stick

Fig.1.1 GPS-GSM Module Track
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The Smart blind stick is designed to help
visually impaired individuals navigate their
surroundings with ease and safety. Ultrasonic
sensors are the technology of choice for this
device due to their ability to emit high-
frequency sound waves and calculate distance
by evaluating the returning echoes. Notably,
ultrasonic sensors have proven highly reliable,
with relative measurement errors and variances
kept to a minimum [4]. This study therefore
affirms that ultrasonic sensors are an ideal fit
for the development of theSmart blind stick,
facilitating improved mobility and
independence for the visually impaired.

Fig.1.2 ultrasonic sensor with buzzer
IV.EXPERIMENTAL RESULTS

The Smart blind stick with GSM, GPS, and Ultrasonic sensor modules has undergone experimental testing to determine
its effectiveness in aiding visually impaired individuals. The results of the experiment were highly encouraging. The
GSM module enabled the device to send text messages to the designated emergency contacts, providing real-time
updates on the user's location in case of an emergency. The GPS module was highly accurate in determining the user's
location, facilitating easy navigation and helping the user to remain oriented. The ultrasonic sensor was highly effective
in detecting obstacles and providing accurate distance measurements. The voice and vibration feedback provided by the
device was highly intuitive and easy to understand, alerting the user to potential hazards and helping them navigate
their surroundings with ease. Overall, the experimental results demonstrate that the Smart blind stick with GSM, GPS,
and Ultrasonic sensor modules is a highly effective tool for visually impaired individuals, providing a high level of
safety and mobility assistance.The smart blind stick effectively utilizes the gyroscope to detect potential danger. When
the stick remains in horizontal position for certain amount of time, it successfully triggers an alert to the concerned
person.

V. CONCLUSION

The primary aim of this research is to devise a cutting-edge prototype that effectively detects and alerts users of
potential obstacles or objects in their path. The prototype is designed to relay warning messages through both voice and
vibration feedback, while simultaneously providing live location updates to designated emergency contacts. The results
from the trial conducted indicate that the prototype, known as the "Smart blind stick," has successfully met all of its
objectives. To further enhance the performance of the Smart blind stick, this study recommends integrating a power
supply meter to monitor its battery life, as well as implementing an alarm system that can be activated in densely
crowded areas. Furthermore, replacing the PVC material with sturdy steel can significantly improve its durability and
robustness. Finally, the addition of a buzzer timer feature would enable users to customize the duration for which the
buzzer alert sounds. These improvements will ensure that the Smart blind stick continues to provide its users with an
unparalleled level of safety andsecurity while navigating their surroundings.
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