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ABSTRACT: There are approximately 39 million people across the globe who is visually impaired people according
to the World Health Organization. This paper presents the intelligent walking stick based omidltsassors and
Arduino Uno for visually impairedgople. The ultrasonic sensor used to detect the obstacles in the distance between
2cm to 400cm.lt is the method to find the obstacle in front of the blind people and send theigmadisush as
‘obstruct ‘to the required person using headphones It pedplasv cost and light weight system designed .The results

in real configurations such as parked cars, trees, and dustbins are presented too. Finally itoexplee device can

be used in real life by visually impaired people in coincidence with theatywhite cane

KEYWORDS: Arduino, HC-SR04 Ultrasonic Sensor, HC-05Bluetooth,Voice Module, Head Phones, Mobile
Application.

[. INTRODUCTION

Visually impaired people are the people who find it difficult to be aware of the smallest detailigatous eyes.
Those who have the visual depth of 6/60 or the horizontal range of the visual field with both eybavapéess than

or equal to 20 degrees. It mainly designed to help the blind people to wrestle from one platiectopbene. It is a

tool to identify tre obstacle in front of the blind people and provide information about the blockage through audio
signal. Our approach modified this cane with some electronics components and sensors, the aldatgpdievices

are designed to solve such issues. Thasdmic sensor, voice signal and RF transmitter/Receiver are used to record the
information about the presence of obstacles on the road. The ultrasonic sensor has the captastyatoycdbstacle
within the distance range of 2eA%0cm. Therefore whenevethere is an obstacle in this range it will alert the user.
Most blind guidance systems use ultrasound because of its protection to the environmental blast.

II. EXISTING SYSTEM

Visually impaired people generally use either the typical white cane or tde dag to travel by automatically.
Although the white stick gives the caution about 1m before the obstacle, for a normal walkingo$de2ds’s, the
time to react is very short. The stick scans the floor and consequently cannot detect certdes.ddafaty and
assurance could be increased using devices that give a signal to find the direction of an-ftestgudth in odd or
shifting environments. Electronic travel aids are devices that give off a warning by acoustid physical signals
whenan obstacle is in the way of the visually impaired people and allow the user to elude it. Seiezaldae been
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developed to improve the mobility of visually impaired people. An active optical pathfinder udiif aand a
photodiode is implemented as @lectronic travel aid to improve the mobility of the persons who is blind. The
improved version of LED and Photodiode is Electronic Travel -Amart guiding device in the shape of pair of
eyeglasses for giving these people guidance inventively ang.daitferent from existing, a novel muliensor fusion
based obstacle avoiding algorithm is proposed, which utilizes both the depth sensor and ulgasonio solve the
problems of detecting small obstacle, and translucent obstacles.

Ill. PROPOSEDSYSTEM

In order to help the visually impaired people, obstacles are detected and then the informagonbsefaties will be

sent to the visually impaired people by using different modalities such as voice. This idead@nigyudtrasonic

sensors and ArduinUno at specific positions to the walking stick that provided information about the environment to

the user by activating the Bluetooth. The obstacle position can be determined based on informtsad én

reflected sound signals. An echolocation aystcan resolve these quantities by measuring time interval between
sending a sounding pulse and receiving its echo, and by establishing the dirgédtiph9 TURP ZKLFK WKH UHI(
signal was received using phase beam forming principles. This method is based on a spatiotdi@p@baiafm

former) that uses the output of an array of sensors(microphones) to take out signals receivezaftiooiaa drection

(t+ t9 DW WKH VDPH WLPH UHMHFWLQJ EDFNJURXQG QRLVH DQG GLUHF)

Horizontal and vertical receiver beams.

MATERIALS AND METHODS
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BLOCK DIAGRAM OF INTELLIGENT WALKING STICK
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IV. HARDWARE AND SOFTWARE REQUIREMENTS

ULTRASONIC SENSOR

™ |t works on the principle of echo. It used for detect the obstacles and distance measuremeuicliasor
contans transmitter circuits, receiver circuits and control circuit .It will detect the obstacles & oh2gm to
400cm.

™ |t offers excellent noitontact range detection, high accuracy and stable reading in an easy to use package.

™ Features of Ultrasonic Sears

¥
¥
¥4
¥
¥
¥
¥4
¥
Ya

Power Supply :+5V DC

Quiescent Current : <2mA

Working Current: 15mA

Effectual Angle: <15°

Ranging Distance : 2cm400 cm/1Z- 13ft
Resolution : 0.3 cm

Measuring Angle: 30 degree

Trigger Input Pulse width: 10u
Dimension: 45mm x 20mm x 15mm
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B. ARDUINO UNO
It is open source computer hardware and software company, project and user commune that desgm#actdres
microcontroller based kits for structure digitabdices and interactive that can sense and control objects in the physical
world. The systems afford sets of digital and Analog I/O pins that can interfaced to various epboaids and other
circuits. The board feature serial communications interfanekjding USB on some models, for loading programs
from personal computer. The Arduino projects provides an Integrated Development Environment $oEQrb¢he
dealing out project, which includes support the C and C++ programming languages.

C. BLUETOOTH

HC-05 module is an easy to utilize Bluetooth serial port protocol module, designed -thraegh wireless serial
connection setup. It acts as master/slave. Bluetooth modules commune igéhefrbid meters that is 32 feet.
Connecting HED5 Bluetooth module with Arduino:

X To connect VCC with 3.3v of Arduino

X To connect Bluetooth GND with any GND of Arduino

X To connect Rx pin with TX of Arduino.

X To connect TX pin with RX of Arduino

V. RESULT

The power supply is connected to Arudino board and the sensor namely Ultrasonicarersmneed
to it. An Ultrasonic Sensor detects the Obstacles amdi the distance to an Arduino thde. Then Arduino sends
the correct distance to the mobile Bggttion through Bluetooth module . The Apgation user can hear the
information about the obstad in fom of Audio signal like ‘Obstaclén their Head phone.
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VI. CONCLUSION

Hence intelligent walking stick is very helpful for visually impaired people to move from onetplacmther place
because of sending voice alebtoat in front of obstacle through Bluetooth module to the visually impaired people.
This is low cost and user friendly also.

REFERENCES

[1] L.B.Neto et al, “A kinectbased weable face recognition system to aid visually impaired users,” IEEE Trans. HM@em Syst.,
vol.47,n0.1,pp.554, Feb.2017.

[2] V.L. Flanagin, S. Schmich, M.Schranner, N.Hummel, L. Wallmeier, M.Wahlberg, T.Stephan, and EMj8duman Exploration of
Enclosed Spaces through Echolocation,”J. Neurosci., vol.37,n0.6, pp-182142017.

[3] L.Thaler, G.M.Reich, X.Zhang, D. Wang, G.E. Smith, Z. Tao, R.S.A.B.R.Abdulla, M.Cherniakov, Cr).BaKésh, and M.Antonioy
“Mouth-clicks used by blind expert human echoloca signal description and model based signal synthesis,”PLoS Comput.
Biol.,vol.13,n0.8,p. €1005670,2017.

[4] S.Bhatlawande, J. Mukhopadhyay, and M. Mahadevappa, “Ultrasonic spectacles arzblivéostvisually impaired and blind person,”IEEE
Natl.Conf.Canmun.,pp.34, Feb.2012

[5] S.Y.Kim and K.Cho, “Usability and Design Guidelines of Smart Canes for Users with Visual Impajtmgtsational Journal foDesign,
vol. 7, no. 1, pp. 9910,2013.

[6] A. Arnoldussen, D.C. Fletcher, “Visual Perception for the Blifilde Brain Port Vision Device,"Retinal Physician, Vol. 9,pp33R January
2012.

[71 M.Bousbia Salah, M. Bettayeb, and A.Larbi, “ A Navigation Aid for Blind People,” J.Intell. Robot. Syst.64pho. 34,pp. 384400, May
2011.

[8] U.R. Roentgen , G.J.Gelderblom, and L.P. de Witte, “ User Evaluation of Two Electronic Mobilityfokid®ersons Who Are Viglly
Impaired: A QuasiExperimental Study Using a Standardized Mobility Course.”Assist. Technol.,vol.24,no. 2,pk20,10un. 202.

[9] G.Lacey and D. Rodrigudpsada,”A Smart Walker for th Blind,” IEEE Robotics and Automation Magazine, vol. 15, no.4,{&8,06c
.2008.

[10] A.J.Rentschler, R. Simpson, R. A. Cooper, and M.L. Boninger,"Clinical evaluation of Guido rohtiter ¥wol. 45,n0. 9,pp. 12811.293,2008

Copyright to IJAREEIE DOI:10.15662/IJAREEIE.2019.0803D1 646


http://www.ijareeie.com

