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Abstract - Traditionally, visually impaired persons used a
stick to see if there were any impediments in their path. This
method is inefficient in many ways, and the person who uses it
has to deal with a variety of issues. This research aimed to
improve mobility for a blind person by developing an obstacle-
detecting walking stick with sound play with ultrasonic
sensors. Both hardware and software were used in the project.
Ultrasonic sensor, buzzers, a vibrator sensor, and a
microcontroller make up the hardware, while Arduino
Integrated Development Environment (Arduino IDE) was
utilised to programme the Arduino uno in the software. The
hardware components were housed in a Polyvinyl Chloride
(PVC) casing. The ultrasonic obstacle detector was set to
identify objects at a distance of 100 cm or less and sound the
buzzer to inform the blind person. The vibrator sensor also
vibrates the stick to assist the blind. This stick was used to
detect barriers in a room with various objects placed in
various positions by blindfolded participants. When comparing
the produced ultrasonic walking stick to a standard white
cane, the results revealed a 90% reduction in collision rate.
This demonstrates that the ultrasonic walking stick is safe for
a blind person to use at home.

1.INTRODUCTION

With the use of common tools like the white cane (Kim &
Cho, 2013) [1], guiding dogs and their children who are
usually deprived of going to school, blind people have been
able to move independently, safely, and confidently (Kuyini
& Alhassan, 2016) [2]. Blind people swing their white stick
around their legs to confirm the presence of an obstruction
in their way, whereas a guide dog is trained to help their
master avoid any barriers during travel but both have their
limitations, The cane can only detect obstacles when it
comes into contact with it, and it may not be able to identify
whether an obstacle is located at distance away (Faria et al.,
2010) [3].As a result, the user will not be alerted to the
presence of an obstacle until they have touched it. When
barriers are not detected, blind persons can be seriously
injured, and their mobility is limited if they don't recognize
their circumstances (Chaccour & Badr, 2016) [4]. The
conventional white cane does not have a navigation
technology to enable a user to navigate such successfully
(Pyun, Kim, Wespe, Gassert, & Schneller, 2013) [5]. Research
and development groups have focused on assistive
technology (AT) like the smart cane. The principal
components of most smart canes are ultrasonic sensors,
infrared sensors, laser sensors and audio assistance or

vibration to increase the mobility of the blind [6-13]. There
are different methods that can be used to implement
ultrasonic blind walking stick.

Osama Bader AL-Barrm published an article in the
International Journal of Latest Trends in Engineering and
Technology [14] on a voice-controlled outdoor navigation
system for visually impaired people. A stick with ultrasonic
sensors, GPS, and an audio output device is used. The stick
includes GPS as well as an SD memory card for storing
different locations. The user can enter the desired location
using voice instructions. This device will also tell you how
fast you're going and how far you have to go to get to the
distention. The speech system will trigger the alert voice
when the ultrasonic sensors detect any obstacle directly.
This system is described as a low-cost system that the user
can afford. Furthermore, it may provide the user with the
most accurate voice instruction available. The system makes
use of an ARM CPU, which has more memory space and
hence has a faster operating performance. This approach,
however, will not work indoors because the GPS system will
notreceive a signal. Because it can only be operated within 5
metres of radios, the GPS signal's accuracy must be
increased. And then, the blind person must be trained on the
system in order to efficiently use it.

All of the papers that were evaluated and the study
conclusion demonstrate that using ultrasonic sensors to
detect obstacles for constructing a smart stick for blind
people would be an effective option. The ultrasonic sensors,
on the other hand, operate well at a 45-degree angle.
Because the ultrasonic sensors have a range of 2cm to 4m,
obstructions in front of them can be easily identified.

As aresult, the goal of this project was to create a simple and
low-cost ultrasonic walking stick that could detect obstacles
and pits, allowing a blind person to react quickly to
impediments and depressions in their path while also
evaluating the intervention's effectiveness.

2 METHODOLOGY
2.1 Materials Used

The components used in the development of the low-cost
ultrasonic walking stick for the blind, are listed in Table 1.
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Table -1: Materials used in project.

z
e

Items Quantity

Arduino UNO board 1

Arduino IDE Software

Ultrasonic sensors

Buzzer

LED

Vibrator sensor

Switch

9V battery
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PVC pipes

2.2 Construction

The project is divided into two phases, the first of which
is pre-construction and the second of which is final
construction.

2.2.1 Pre-construction

A circuit layout was simulated to test the circuit's
effectiveness during the pre-construction stage, and the
circuit was then assembled on a breadboard to determine its
efficiency and functionality before being placed on the
Printed Circuit Board (PCB). The IDE software was installed
and programming was completed. This entailed using a USB
cord to connect the laptop with the IDE software to the
Arduino UNO microcontroller. The code for controlling the
entire hardware was written and then uploaded into the
memory of the Arduino UNO microcontroller shows in Fig. 1.

2.2.2 Major construction

The circuit's components were transferred to the Printed
Circuit Board (PCB) after a successful test of the assembled
components on the Breadboard, and correct soldering of all
components on the PCB was completed to guarantee that the
soldered joints were electrically continuous and mechanically
strong. To turn the circuit ON and OFF, the switch was placed
at the top of the stick's handle.

@) (b)

Fig. 1: (a) & (b) The constructed smart walking stick.

2.2.3 Circuit Diagram

The circuit consists of a switch, 9V battery, a voltage
regulator, Arduino uno, a Light emitting diode (LED), buzzer,
ultrasonic sensor and vibrator sensor. The Battery supplied
the necessary voltage to the circuit for the components to
work. The circuit diagram, Figure 2 and 3 shows the
microcontroller, the buzzers, the LED and the ultrasonic
sensor connection. The Flowchart for obstacle detection
diagram for the mobility system is shown in Figure 4.

MR

Fig. 2: The overall circuit diagram for the mobility system.

Fig. 3: Circuit diagram for the mobility system.

[ Start ]

| Initialise |

— - Obstacle - ‘
""ki___ Detection?___,»"'

l Yes
Buzzers:
wibration

_--';
 End D)

Fig. 4: Flowchart for obstacle detection.
3. RESULTS AND DISCUSSION

The components were verified to be suitable for use, and the
application performed as expected. Following the system's
development and packing, testing on obstacle detection,

IS0 9001:2008 Certified Journal |

© 2021,IRJET | ImpactFactor value: 7.529

Page 1176



’// International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2395-0056

JET Volume: 08 Issue: 12 | Dec 2021

www.irjet.net

p-ISSN: 2395-0072

collision rate, and responsiveness to various objects were
conducted. Before packaging test performed on each
component during the pre-construction stage, using testing
tools such as a multimeter to see whether the manufacturer's
rating was correct or not.

3.1 Obstacle Detection

After packaging, the system was subjected to a series of
tests. Using IDE software, the microcontroller was
programmed to identify obstacles at various distances
ranging from 0 to 60 cm at a 5 cm interval. The system was
then exposed to items and the distance at which the system
detected the object was recorded and compared to the
previously specified distance.

3.2 Collision Rate Test

On an average of 100 trials carried out by blindfolded
users, users collided with 47.2 percent obstacles when
holding the conventional cane. The ultrasonic walking stick
reduced the collision rate to 5.2 percent. This represents a
drastic reduction of 88.9 percent when using a smart cane
compared to the traditional white cane.

3.4 Response to Various Object Test

When compared to other objects, the smart cane
responded more reliably to the concrete wall. This means
that the smart stick's capacity to recognize barriers such as a
solid wall will be more accurate than plastic, cardboard, or
the human body.

4. CONCLUSIONS

Using simple technology, a low-cost obstacle smart walking
stick for the blind was designed, and several tests show that
the stick is reliable in sensing obstacles. Other findings reveal
that when compared to a standard white cane, the smart cane
ensures a low collision rate with objects, reducing the
collision rate by roughly 88.9%.

The following suggestions can help to improve the
development of this technology:

1. By ensuring that the ultrasonic sensor and buzzer's
sensitivity is improved, the accuracy of obstacle
detection can be improved.

2. Instead of only identifying obstacles, water sensors
could be used to detect water on the floor.

3. Two ultrasonic sensors, one for detecting obstacles
below the wrist waist and the other for detecting
obstacles above the wrist waist, could be mounted in
the front.

4. To reduce the size of the smart cane and improve
portability, a folding walking stick might be created.
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