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Abstract: One of the major issue faced by blind people are moving from one place to another. Also they get stress while
walking along bad conditions of the road. All the time, they are alerted by others to avoid obstacles, staircases and wet terrain.
This paper addresses the above issues of blind people with the intervention of technology. Also proffer the development of an
electronic stick for blind person to assist them gain self-sufficiency. In the proposed model, an electronic stick was
consolidated with an ultrasonic transducer, water circuit and RF transmitter and receiver module. The ultrasonic sensor will
sense the obstacle within the span and notify the blind person with the help of buzzer. The water circuit when acquire with the
water, it get short circuited and make buzzer to sound. Also, provides a way to find the misplaced stick in indoor. When the
person presses the button in the remote, the stick will notify the blind person to realize the stick. Since this is simple,
economical and not substantial, one can hold it easily. The prototype model was implemented and the entire setup functions
were controlled by using the Arduino ATMEGA 328-PU microcontroller.
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1. Introduction

Vision is the vital common sense for humans to stay alive in this world. Blind people always need help from
others Moving from one location to another, especially when outdoors. They always need a stick that will support
people in their life. Therefore, it is preferable for providing innovative solutions to the complexities of current
technology. Existing stick (Gupta, 2015) can guide blind people for finding obstacles through touching. These
systems are expensive, have very limited features and unreliable. Lot of researchers focuses for the improvement
in the development of blind stick.

The proposed stick (Patil Nagesh Umakant , 2019; Swain, 2017; Aroulanandam, 2020) identifies the
obstacles also notify this with vibrations. A stick guide model proposed (Agrawal , 2018; Vaibhav Shah, 2019;
Olanrewaju, 2017) includes GPS and GSM module used for sending SMS whenever the person wants to need
help. An Arduino based stick (Virendra, 2019; Chinnamahammad bhasha, 2020) which detects the obstacles
using Ultrasonic sensors. The blind stick proposed (Rajesh Kannan, 2019) uses ultrasonic and water sensors to
identify different obstacles around the distance of about 3m. A mobile application was developed (Manikanta,
2018; Balamurugan, 2020) using smart phone’s camera to aware them regarding obstacles along the path. After
recognizing obstacles, the stick notifies the blind people with the help of vibration signals. However the smart
blind stick concentrated only on obstacle detection (Jaya Lakshmi , 2019; Balamurugan, 2017; Gayathri, 2014)
but it will not support for dangerous aspiration needed by the blind and also, the IR sensors are not enough
efficient, because it can detect only the adjacent obstacle in short span. In (Radhika, 2016; Balamurugan, 2020)
proposed a Smart blind Walking Stick which defines about a Stick which uses Raspberry Pi controller and an
ultrasonic transducer to notify objects and intruder, the system also consist of a camera attached with it, and
based on the images captured the objects are identified (Latchoumi, 2020; Pavan, 2020). The objects are
analyzed based on the set of images that are already stored. All the studies show that, there are several techniques
for designing a walking stick for blind individuals but all are expensive consists of maximum number of datasets
is need to be stored.

This work proffers to develop a handy stick designed for easy usage and navigation in public places.
Whenever blind people encounter with an obstacle it would notify them by handling buzzer with the assist of
ultrasonic sensors. The stick is articulated with another attribute called water circuit. Another endorsed feature of
this framework is articulated to assist the blind to locate their stick, if that people fail to recall where they place
it. For this, a wireless Radio Frequency established remote is used. This prototype model was implemented using
arduino ATMEGA 328 microcontroller. The use of supersonic sensors would be an economical resolution to
notice the obstacles with most varies of seven meters and forty five degree coverage.

2. Proposed system

The proposed blind stick model presented in Fig. 1 consists of the following components.
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Figure 1. Proposed Blind Stick Model
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2.1 Ultrasonic Sensor module

Ultrasonic Sensor is used for recognizing the distance of an obstacle from the sensor. In this model HC-SR04
sensor was used. It develops high frequency sound signals from the detected objects. When the sound wave
thrashes an object, it will return an echo to the receiver. By estimating the time demand for the waves to gain the
receiver the distance can be calculated. The pin configuration and the timing diagram of an ultrasonic sensor are
shown in the Fig. 2.
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Figure 2. Ultrasonic sensor circuit a) Pin Configuration b) Timing Diagram

The algorithm makes use of two ultrasonic sensors to detect obstacles. One is located closer to the base of the
stick and the other from the bottom end of the stick is positioned at two thirds of the length. This setup can detect
barriers of different shapes and sizes. In order to assist the identification of stairs and minor objects on the ground,
the IR sensor is placed at the base of the handle.

2.2 Water Circuit

The proposed water circuit model shown in Fig. 3 is used to notice the presence of water along the route.
Water circuit consist of 5V voltage source and 1MQ resistance The resistance IMQ is connected in series with
the source voltage 5V and the two probes namely sense probe and ground probe are left free to expose with the
water which is used to detect the water. The two probes are allowed to pass the current through the water and then
it obtains the resistance measurement to detect the water presence. The voltage across the probe taken as input for
comparator based on the sense probe is exposing the water or not. When the sense probe is not exposed with the
water, the voltage across probe is 5V.

1000



Development of a smart walking stick for visually impaired people

1M ohm
5 C'_)
+5v _
Sense probe

+
Water

Resistance V Probe

. amm  Ground Probe

Figure 3. Circuit for detection of water

When the sense probe is exposed with water, the water will behave as a resistance across both the sense and
ground probes. If the water is there, the water will conduct greater amount of electricity which indicates the less
amount of resistance. Hence, the provided circuit will short circuit to indicate the water presence. If the floor does
not have any water it will conducts electricity poorly, which indicates the more amount of resistance.

2.3 Atmega 328 Microcontroller

Arduino is open accessible source for hardware and programming applications. This board area unit ready to surf
inputs - weightless on a sensing element, a thumb on a push buttons, converts it into an output - driving a motor,
switch on a crystal rectifier.

Digital 170 Pins (2-13) Serial Out (TX)
1 Serial In (RX)

Reset Button

Analog In
Pins (O-5)

Ground Pins

Figure 4. ARDUINO pin description

The biggest value is that it is possible to connect the board to a laptop and a computer, through a USB cable
which acts as a twin purpose of supplying power and as a port to interface the Arduino and the computer. The
Arduino Uno can be a microcontroller board as well, supported by the ATmega328 microcontroller. It contains
twenty digital input and output pins which includes a sixteen megacycle resonator, a USB affiliation, an
influence jack, an in-circuit system programming header, and the push button is used. A pin description of the
arduino Uno ATMEGA 328-PU microcontroller is shown in Fig. 4. The Arduino Uno consist of 14 digital pin
and 6 analog pin. These pins can be used as an input as well as output. Rx pin and Tx pin in an arduino board
denote the receiver and transmitter behavior. The ATMEGA328 Microcontroller chip is fixed in the arduino Uno
which will do all the controlling application. It consists of two voltage source namely 5volt and 3.3volt.The
external voltage within 5volt - 12volt can be given with the assist of Vin pin. The pin number 13 can be used for
the LED output which is inbuilt in an Arduino board. The ground pins in the Arduino board is used to ground the
circuit.

2.4 RF Module

An RF module which is shown in Fig. 5 is composed of a transmitter and receiver for RF. A misplaced stick
can be found using this module. Serial data can be transmitted by the RF transmitter. Similarly, an RF receiver
can receive this transmitted data. The transmitter is placed on a simple remote control inside this proposed stick.
Receiver is located at the top of the stick.
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Figure 4. RF Module a) Transmitter b) Receiver

2.5 Buzzer and the Vibration motor

A buzzer is a sound generating system that is sometimes used. When the button on the RF remote is pressed,
the buzzer is activated in case the stick is lost. The vibration engine, a mechanical unit, is used for vibration
generation. When the moisture sensor senses the presence of water in the path of blind people, it is activated.

2.6 Working Principle

The input consists of an unbearable sensing element that is capable of sensing the obstacles ahead of it at a
distance of up to 50 cm. It is interfaced to the Arduino, that determines if an obstacle is just too about to the cane
and triggers the output if it is. HC-SR04 ultrasonic sensor is used. If the obstacle is between 0-50 cm, it will
notify the person with buzzer sound. The water circuit consists of two probes and 1MQ resistor. Whenever the
probe touches the water, it gets short circuited and aware the person with the aid of buzzer to notify that there is
water in the surface.

The stick finder circuit encompasses 433 MHz, RF Transmitter and RF Receiver. There are two different
circuits for transmitter and receiver. The RF transmitter will be connected with push button which will act as a
keypad to send a signal to the receiver. The RF receiver will be connected with the main circuit where the
program will be dumped for giving output signal to notify the person about the stick location with the help of
buzzer. IC 7805 voltage regulator is used to maintain the constant 5 v voltage for the circuit. The created blind
stick alerts the user via a vocal sound from a speaker on the stick to various obstacles. The stick can also sense
damp and moist surfaces and provide the user with a vibratory warning. A simple button on the stick would do
the job of sending a message to a blind person's acquaintances. A remote with a button is given to assist the user
if a stick is lost, which makes a buzzer sound on the stick when pushed.

3. Hardware Implementation and Results

The proposed smart blind stick developed can scan the surroundings for various obstacles of different sizes
and raise appropriate auditory and vibratory alerts. It can detect both damp and wet surfaces and can alert the
user. The proposed prototype has been effective at spotting various obstacles of different sizes lying in the path
of the user with great consistency; it was able to send SMS to his acquaintances with accurate coordinates of the
user. Also, it has been quickly locatable when misplaced using the RF remote control. The RF module
(Transmitter and Receiver) are able to communicate effectively with-in a range of 100m. The development
circuit diagram for various stages of detection is shown in Fig. 6 & 7. The distance between the obstacles was
noted in the serial monitor.

(b)

Figure 6. Hardware model a) Obstacle Detection b) Water Detection
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Fig. 7(a,b) shows the hardware model for RF Transmitter and Receiver. The data pin in RF receiver circuit is
connected with RC filter is given to the Uno board. If this button is pressed, RF Receiver will provide ADC output
voltage continuously. This reiteration can’t be ascertained once the button isn't thumbed. It tends to code the
Arduino to ascertain for consequent noticeable values whether that button is thumbed (Garikipati, 2021). This
enables, a visually impaired person can able to track his walking stick.

(@) (b)

Figure 7. Hardware model for a) RF Transmitter b) RF Receiver

The transmitter and receiver signal output was monitored in the serial monitor. When the remote is pressed, it will
provide remote pressed otherwise, it will display as 0 remote pressed. The entire circuit diagram for the proposed
model of the electronic blind walking stick is shown in Fig. 8.

Figure 8. Proposed walking stick for Blind People

An Arduino Uno is employed to oversight all of the sensors used. The entire board is supplied with a battery of
9V that is synchronized to +5V employing IC 7805 regulator. IC 7805 voltage regulator will disable all the
fluctuations in the voltage source and maintain constant voltage to the circuit. It contains 3 pins namely input,
ground and output. The data pin of the receiver associate with a RC filter to reduce harmonics in the transmitted
signals. The supersonic sensing element is supplied with 5V and the pins of trigger and Echo is connected to
Arduino Uno pin of 3 and 2. To browse the signal from an RF receiver, ADC pin AO is used. The output of the
board is provided by the Buzzer linked to pin 12. The resistor of 10k will be connected across 5v battery source.
The two probes are connected across 10kQ resistor. When the probe touches the water; it will make the circuit to
expose with the water. The resistor 4.7kQ will be connected across ground and data pin of the receiver. The two
data pins are shorted and connected to the 4.7kQ resistor. The two ground pins of the receiver are shorted and
connected to the ground. The output pin of buzzer is connected to the pin 2 and the ground. The RC filter is
modelled with the resistor of 4.7kQ and the capacitor of Inf for receiver circuit. The prototype model of the
electronic blind walking stick is shown in Fig. 9.

1003



R. Bhavani, S. Ananthakumaran

Figure 9. Prototype model of smart walking stick

The stick is successfully desegregated to detect obstacles using ultrasonic sensor, water sensing using water
circuit and stick finder using RF transmitter and RF Receiver modules. The complete prototype was successfully
developed and implemented to support blind people by recognizing obstacles in front of them.

4, Conclusion

The proposed smart walking stick reduces the burden faced by the blind people with obstacle detection, water
detection and stick finder. This stick is proven as a cost effective and trouble free one to carry which will help
every person to use with ease. The proposed architecture will assist the blind people to walk from one location to
another without depending on other’s help. This proposed stick will guarantee them for safety and assistance. The
hitch obtained from the proposed model will assist the blind people as a very good navigational and directional aid
also provides the path notification and the environment recognition. This stick is designed with highly sensitive
sensors thus improves its design also reduces the space occupied by the stick. This stick is made with carbon
material which reduces its weight also flexible to use. This work can be elongated to come up with voice output
for the blind to understand the alert in the place of buzzer by distinguishing the many types of obstacles.
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