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Abstract- The smart blind stick helps visually impaired people to commute and to do their work easily. The
usual blind stick doesn’t detect the obstacle in the way of visually impaired person and hence sometimes
becomes a cause of fatal road accidents. Because the visually impaired person does not know what type of
objects is in front of them, the person cannot recognize the obstacle and how far is he/she from the object which
makes the commuting process of the blind person strenuous. This paper presents the blind stick works with the
help of ultrasonic sensors and Arduino for visually impaired people. With the help of smart blind stick, the
object is detected using an ultrasonic sensor and the person helping the blind person. GPS is integrated with
smart blind stick for real-time tracking of the blind person which can be very useful in case of any casualty.
Keywords: Ultrasonic sensor, Visually Impaired Person, Adafruit Ultimate GPS, Arduino ATmega328.

1. INTRODUCTION

Globally the number of people who are visually impaired is estimated to be 285 million, out of which 39 million
are blind. Of all the blind people around the world 82% people are 50 or more years old. People with visual
infirmity are usually dependent on extrinsic abetment for commuting to their destination [1]. Vision plays a vital
role in human life as 83% of information humans get from the environment are with the help of sight. The
traditional and bygone peripatetic aids for visually impaired people have many limitations [2,3]. These
substantial designs would make the user to be drained. Smart blind stick is a low cost and light weight model
designed using various sensors that alerts the blind person about the coming obstacle. The device can detect
objects within the distance of 2 metres from the user [4].

2. METHODOLOGY & WORKING:

Fig. 2.1 shows the block diagram of proposed blind stick. Also stick hardware & software requirement is
discussed and its incorporation is described as follows:

Ultrasonic ] a RF Module
sensor —> [ Receiver ]
Adafruit GPS — Arduino
Module ] UNO
[ Battery ] | — <— [ Buzzer ]
N~

Fig. 2.1 Block Diagram for smart blind stick
2.1 Arduino UNO

Arduino UNO is microcontroller board and it is used in atmega328p. In Arduino UNO out pins are called as
advanced pin and the in pin are called as simple pins. The comport are utilized in AC-DC connector or battery
[5, 6]. Fig. 2.2 depicts the Arduino UNO.
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Fig.2.2 Arduino UNO
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2.2 Ultrasonic Sensor HC-SR04

HC-SR04 Ultrasonic sensors consist of two transducers, one acts as a transducer converting electrical signal into
ultrasonic sound pulses. These sound pulses are listened by the receiver [7]. The ultrasonic sensor consists of 4
pins namely Vcc, trigger, echo and ground. This sensor is mostly used in devices were measuring distance or
sensing the obstacle is required. HC-SR04 sensor offers excellent range detection between 2 cm to 400 cm [8,
9]. It operates on 5 volts and is connected with Arduino. Trigger and echo pins of the HC-SR04 sensors and
both Input/Output pins and hence they can directly be connected with the 1/0 pins of the Arduino [10]. Fig. 2.3
shows the sensor. The ultrasonic sensor works on the distance formula as mentioned below:

Distance = Speed x Time

i rigegen 3. Eho
Fig. 2.3 Ultrasonic Sensor HC-SR04
2.3 Adafruit Ultimate GPS

Adafruit’s ultimate GPS is used in the smart blind stick for real-time tracking of the visually impaired person
[11]. The GPS is a satellite-based navigation system which works across the globe without any setup charges.
Each GPS satellite transmits a unique signal that allows GPS device in decoding precise location of the user. A
GPS signal contains three different types of information such as pseudorandom code, ephemeris data and
almanac data. Pseudorandom code is an I.D code which is used to identify the satellite which is used in
transmitting the information. Ephemeris data is needed to discover a satellite’s location to have details about the
condition of the satellite [12, 13]. Almanac data tells the GPS receiver shows the orbital information about the
satellite. To be able to leverage GPS data with the Arduino we need to install Adafruit GPS library in our
system. Fig. 2.4 shows how the Arduino is integrated with GPS.
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Fig. 2.4 Integrating Arduino with GPS
Integrating the GPS with smart blind stick can help us sending the real time updates of the location of the blind
person which can help their family members in keeping a track of them in case of any casualty [14,15]. Once the
system receives the information from the GPS we can parse it into our system and get the location of the person.
Fig. 2.5 give the code for tracking GPS.
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Fig. 2.5 Location tracked using GPS
2.4 Buzzer
A buzzer is a small component that helps us to include sound into our Smart blind stick as shown in fig. 2.6,

[16]. It is very small 2-pin structure that can be easily included among breadboard which makes this a very
widely used component in electronic devices.

Y

Fig. 2.6 Buzzer to add alarming sound in the blind stick
2.5 RF Module

A RF module is an electronic device used to transmit and receive signals from one device to another. In an
embedded system it is often used to establish communication among two components wirelessly. In blind stick
RF module is utilized to detect the misplaced stick [17, 18]. The receiver of RF module is connected to the
Arduino and the transmitter acts as a remote and is with the blind person. As the blind person gives command to
transmitter using the remote it sends the signal to the receiver and output is given to the buzzer helping the blind
person in navigating to the stick [19, 20].

CONCLUSION

The smart blind Stick has been made into model which can be utilized to assist the visually impaired person. Its
aim is to provide solution to the complication faced by the visually impaired people in their daily commute from
one place to another. In countries with lack of infrastructure for visually impaired person smart blind stick will
operate to help them and travelling alone possible for them. In India around 30% fatal road accidents include
one or more blind person involved in it. Smart blind stick can be an affordable option in avoiding these fatal
accidents and help visually impaired persons live a better life.
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