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Abstract — The specialized blind stick combines ultrasonic sensors with motors to provide improved navigation for visually
impaired people. It also has some cool features such as Remote controller and GPS tracking system which allows easy monitoring.
By using this advanced technology, people with visual impairments can navigate easily
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I. INTRODUCTION

Blindness is a quite common disability among people all over the world. According to the World Health Organization
(WHO), about 2.2 billion people have a near or distance vision impairment worldwide. In this at least 1 billion of these cases,
vision impairment could have been prevented or has yet to be addressed [1]. From that person's perspective blindness is a
curse. The annual global costs of productivity losses associated with vision impairment from uncorrected myopia and
presbyopia alone are estimated to be US$ 244 billion and US$ 25.4 billion, respectively [1]. They require assistance in walking
outside and performing all other daily tasks. As a result, this project glows a system that attempts to lift the curse of blindness
and make them self-sufficient in performing their daily chores.

It is a walking stick that is typically used by blind people. However, it is both fully automated and manually controlled,
easy to maintain, inexpensive, and quite comfortable to use. The power consumption is low, and it is simple to operate. The
above-mentioned walking stick is made up of a circuit board that houses an Arduino microcontroller [6], various sensors, a
GPS Module, NodeMCU board and a buzzer.

The entire project is built around a microcontroller because of its dependability. Because the microcontroller's security
bridge is code protected, only the vendor or owner can override it. The microcontroller collects all of the sensor data and
creates an output as well as providing feedback via a buzzer. Another circuit with the NodeMCU and GPS module helps to
locate it. One of the most essential features of our stick is that we can add new functions to it. Remote Control and GPS
Tracking are two new capabilities that we have added recently. These properties distinguish our stick as an 10T device that
effectively contribute to the advancement of our society.

11. OBJECTIVES

Blind people can use the stick to detect obstacles on the ground, such as pins and manholes, in various directions, allowing
them to walk freely. TED Talk Herr said “Humans are not disabled. A person can never be broken. Our built environment,
our technologies, is broken and disabled. We the people need not accept our limitations, but can transfer disability through
technological Innovation” [2]. So yes, technology has the potential to eliminate human disability. With this in mind, let us use
some simple development boards and sensors to create an ultrasonic blind walking stick using Arduino and add some features
to it, so that it can do more than just serve as a stick for visually impaired people.

I11. BACKGROUND

Over 161 million people worldwide are blind or visually impaired. 124 million of them seem to have low vision, and thirty-
seven million are blind. Over 90% of the world's people with visual impairments live in low- and middle-income countries.
Blindness is a condition characterized by loss of visual perception and is always described as severe visual impairment with
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residual vision [3]. This has caused them numerous difficulties in their normal work, lives, and activities. Based on an
investigation into the daily activity characteristics and modes of the blind, the study discovered that the main difficulties
encountered in a blind trip included walking on the road, figuring out a way, taking a bus, and looking for common life-
arena [4].

Several devices have been developed to assist the blind in their mobility and navigation and are commonly referred to as
travel aids or blind mobility aids. Long cane is the most popular and widely used travel aid. Visually impaired persons carry
a white cane with a red tip, which is among the international two symbols of blindness. It detects impediments on the ground,
such as holes, steps, and puddles, as well as uneven surfaces. The vibrations produced by blind pedestrians tapping their
cane on the ground indicate the nature of the surface [11].

IV. PROPOSED SYSTEM

Three distinct circuits are required for this Specialized Blind Stick project. The main circuit, which will be put on the blind
man's stick, is the first. The second one is a small remote controller circuit that will be used to detect the stick. The last
circuit is a GPS position tracker circuit, which aids in tracking the stick's whereabouts. As shown in Figure 2, the Arduino
Uno is used to control all of the sensors and is powered by a 9V battery, which means that the positive terminal of the battery
is connected to the Arduino's VVcc pin and the negative terminal is connected to the Arduino's Gnd pin. The Ultrasonic sensor
is supplied by a 5V supply, and the trigger and echo pins are connected to Arduino Uno pins 9 and 10, respectively. A DC
motor is attached to pin 13, and the buzzer, which is connected to pin 11 of the microcontroller, provides the board's output.
All of the component’s negative terminals are wired to the Gnd pin.
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Figure 1 : Block diagram of proposed system

A. Distance Measurement

There will be no sound if the measured distance exceeds 100cm. If the distance is less than 100cm, the alarm is triggered
and the buzzer will produce beep sound. The beeping interval will decrease as the object comes closer to the buzzer. The
ultrasonic sensor sends out high-frequency pulses, which are reflected by the object and recorded as echo[7]. The
microcontroller or Arduino measures the time between echo and trig, which is proportional to distance. In the air, sound
travels at 341 meters per second, and the distance between the sensor and the object is equal to time divided by the speed of
sound divided by two.

Distance = (Time * Speed of Sound) + 2

Obstacle Test 1 Test 2 Test 3
Wall 198 208 202
Human Body 100 112 118
Plastic 113 118 132
Metal 210 200 208

Table 1 : Buzzer sound from the stick for various objects
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Figure 2 : Main Circuit of the stick

B. Remote Control

Remote controls are electronic devices that let you control another device wirelessly from a distance. It is primarily
composed of the IR Transmitter and Receiver, Op-amp, Variable Resistor (Trimmer pot), and output LED. This feature helps
to

Easily locate the Stick
Lightweight

Portable

Uses a simple circuit

Light from infrared LEDs will be emitted in the infrared frequency range. Because IR LEDs are white or transparent in
appearance, they can emit the highest quantity of light. When light falls on a photodiode, it conducts, acting as an IR
receiver.[5] This feature makes it effective for detecting infrared radiation. Photodiode resembles an LED with a black colour
covering on its outside side. Black colour absorbs most of the light. In this IR sensor, an LM358 Operational Amplifier is used
as a voltage comparator. This comparator will compare the threshold voltage set using the pre-set (pin2) with the series resistor
voltage of the photodiode (pin3) as shown in Figure 3. When the output of the Op-amp is high, the LED at the Op-amp output
terminal illuminates which indicates the detection of object.

When, photodiode’s series resistor voltage drop is greater than the threshold voltage, then the Op-amp output is high

When, photodiode’s series resistor voltage drop is less than the threshold voltage, then the Op-amp output is low
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Figure 3 : Remote Control circuit
C.  Location Tracker

GPS is an abbreviation for Global Positioning System, which is a global radionavigation system which use the Global
Navigation Satellite System Network to determine the device's location. This network is made up of a number of satellites
that employ microwave waves to transfer data to the GPS receiver module. The NEO-6M module includes six Ublox
positioning engines that provide unrivalled performance. Given its architecture and power requirements, it is suited for battery-
powered mobile devices. The output is in NMEA standard format, which may be decoded to determine the coordinates and
time of the location.
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Figure 4 : GPS Location Tracker Circuit

e  Connect RX pin of GPS to D1 pin of Nodemcu
e  Connect TX pin of GPS to D2 pin of Nodemcu
e Connect the Vcc pinto 3.3 Volts

e  Connect the Ground pin to Ground pin of Nodemcu

Download and install the Blynk App. Add two labelled value displays, call the first one latitude and select pin v1, and then
name the second one longitude and select pin v2. Now add three value displays, naming the first satellite and selecting pin v4,
the second speed and selecting pin v3, and then the final direction and selecting Pin v5. Finally add a map and select pin vO.
Create it by selecting Push to 1 second for each widget. An authentication token will be sent to email address; copy the token
and paste it into the code, as well as edit and insert Wi-Fi SSID and password into the code before uploading it to the
NodeMCU.

Figure 5 : Specialized Blind Stick
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Figure 6 : Live Location from Blynk App

V. CONCLUSION

This system's key advantage is that it allows blind persons to navigate safely both indoors and outdoors. The components
installed in the stick make it convenient and simple to use. The smart stick aids in the detection of obstacles placed in front
of the user at a distance. The information about impediments is sent by buzzer, which reduces the difficulties of
comprehending vibration patterns, which was employed in previous systems. The addition of a GPS tracking element to it
aids them in emergency scenarios. It also allows their caretakers to keep an eye on them and the use of a remote control for
the stick also makes it handier while they are indoors. The remote controller can also be made as a band and can be wore in
the person’s hand. Some extra components which is added to increase its features increases the weight of the stick slightly
and the accuracy of the GPS tracker reduces when we are inside a building. This system can be improved by integrating the
Arduino with a voice assistant to it.
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