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ABSTRACT:  

Evolution of technology has always been endeavoured with making daily life simple. With an evolving 

technology everybody today is harnessing the benefits of technology except some parts of the society. One of 

them is the visually impaired who have to rely on others for travelling and other activities. This paper proposes 

a theoretical model which incorporates the latest technologies to provide efficient and smart electronic aid to 

the blind. We have used IR sensors along withUV sensor for hurdle detection.Moisture sensor which detects the 

presence of water and fire sensor to detect the flames in the path. Image processing is used to assist the blind 

person for reading i.e, converting image text to voice.An application software is usedto send an SMS alert along 

with his current location to  registered mobile numbers in panic situations and is hence proved to be an efficient 

device and a big boon for blind people. 
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I. INTRODUCTION 

The power of vision is one of the most significant parts of human physiology. Our eyes are the key to 

our surroundings. Unfortunately, approx... 285 million people are estimated to be visually impaired 

worldwide; of which 39 million are blind, according to a report published by the World Health 

Organization (WHO).82% of blind people are of the age of 50 and above. Moreover, 90% of visually 

impaired people belong to developing countries. The earliest form of a navigation tool for the blind 

has been in the form of a walking stick[1-2]. But the drawbacks of using it are the lack of necessary 

skills, Cost and training period. With the advances in technology, it has become possible to design and 

develop technological solutions that can help a visually impaired person to navigate freely. Various 

research works have been carried out for developing such smart blind stick. This chapter contains a 

review on such blind sticks as follows: A sound and touch-based smart cane have been developed 

using ultrasonic rangers to detect obstacles or blocking object. It guides the person regarding the 

direction of the obstacle. It uses an ARM processor which contains more memory and has a high 

operating speed. 

But, this system cannot be used indoors since there will be no GPS detection. This system has a new 

innovation for wet sensing circuit and a fire sensor that makes it unique. An earphone has been 



 

302 | P a g e  

connected for voice warnings on detection of obstacles. The technology is relatively inexpensive and 

small enough to be accommodated on a walking stick. 

 

II. LITERATURE SURVEY 

Blind Aid Stick has been a popular project with constant enhancements and modifications. Currently the 

commercially available of the blind stick is not that popular due to the high cost and lack of accuracy. Previous 

projects on the same idea-Shruit and Prof. A. Sakhare (2011) [1] method proposed for using a smart stick for 

blind visionless: obstacles estimation, artificial vision and real-time assistance via GPS. This system works with 

GPS, an artificial vision system, obstacle detection, and audio circuit.The guide stickis  used to assist the blind 

person both indoors and outdoors. It has an obstacle detection system along with a GPS navigation system. The 

GPS navigation system is pre programmed to help the user navigate to their desired location. A raspberry pi is 

used to store the obstacle detection programs and GPS navigation programs. The user is given audio feedbacks 

for navigation and obstacle detectionThis project is fitted with a camera on the person's head; the camera will 

use an algorithm to detect obstacles. The model also includes ultra-sonic sensors to detect the obstacles. GPS 

system helps in reaching the required destination. Once an obstacle is encountered or we reach the destination 

voice circuit will activate providing a certain type of voice. Subsystems are connected with a microcontroller 

which executes and coordinates the operations. The system is low cost. The accuracy is high. But, the design 

complexity is high [2]. A similar study for unsighted uses pulses echoes technique for provides a warning sound 

when detecting the obstacles. This technique is used by the United States military for locating the submarines. 

The pulses are of ultrasound range from 21 KHz to 50 KHz when hit the hard surface they tend to generate 

echo, But the power requirement is high [3]. Another study was done by (Sung, Young, Kim and IN, 2001). 

Keeping in mind the ease of use and simple design with low cost we have proposed our model. We have 

incorporated an android application for ease of the user. The buzzer duration and stick vibrations, keep the blind 

person updated at all times. The Google maps based sound navigation is very accurate and reliable, but cannot 

be used in places like closed buildings for navigation, but obstacle will be detected. We can also save locations 

which are frequent like office, bus stops, home. Hence, our model is cheap, easy to use and has a simple design 

with a scope of incorporate new technologies. 
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III. SYSTEM DESIGN 

 

Fig.1. Block diagram of blind stick 

This smart stick is an electronic walking guide which has four ultrasonic sensors. Out of these four sensors 3 

sensors are used for obstacle detection which is placed on the side of the stick.  

The other sensor is responsible for pothole detection which is placed below the smart stick. These ultrasonic 

sensors range from 2-250cms. A camera is used for object identification and text identification. A toggle switch 

is kept which is operated by the user to enable the different features of the smart stick. Finally, the output of the 

stick is through an earpiece. 

A. Ultrasonic Sensor 

An ultrasonic sensor is a type of sensor that detects an object using sound waves. Its principle is similar to that 

of radar or sonar, which generates high-frequency sound waves and receives it back. Sensors calculate the 

distance using the time taken for the reception of the echo signal sending the signals and receiving back the echo 

signals to determine the distance of an object  

B. IR Sensor 

This sensor is analogous to human’s visionary senses, when the device turns on, detects the object's direction 

whether on RIGHT or LEFT and intimates the person via earphones. 

C. Camera 

A camera is used in this smart blind stick for capturing images which are used for object identification and text 

reading. The image captured in the camera is processed using the technology of digital image processing. 

 

 



 

304 | P a g e  

D. Moisture Sensor 

A moisture sensor is a device used in the detection of the water level.When the device turns on, the sensor will 

automatically detect the presence of water and intimates to a blind person through the speaker. This intimation 

prevents him from tripping down as well as drenching. 

E. Temperature Sensor 

Temperature sensing can be done through direct contact with the body when he holds the handle of the blind 

stick.When the device turns on, the sensor will automatically detect the body temperature and if it exceeds the 

normal body temperature, it intimates the guardian with his current position to the registered phone number. 

F. Fire Sensor 

Fire sensor is actuated when they receive electromagnetic radiation on sensing a flame and intimates the person 

through earphones or speakers. 

G. Earphones 

Earphones are used as an output device which gives the audio output of all the features of smart stick such as 

object identification, text identification, and pothole detection. 

H. Buzzer 

When a power supply is applied this device will produce noise and the cycle continues until the power is 

removed.When the blind person is in an emergency and requires external help from people he can actuate the 

buzzer simply by toggling the switch. 

I. Raspberry Pi 

A low-cost high-performance computer which can be plugged in TV and monitor and can be used as a computer 

which is very small as a credit card. 

 

Fig .2. Raspberry Pi board 

Its CPU is 700Mhz single core ARM1176JZ F-S 
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 It has 4 USB ports         

 It has dual-core video core iv multimedia coprocessor 

 Size of its RAM is 512mb  

  It has a micro SDHC slot for storage 

 The power rating of raspberry pi is 600mA i.e, 3.0W  

 It has 17 GPIO plus the same specific functions.     

 This raspberry pi works as the computer of the smart walking stick. 

 

IV. IMPLEMENTATION SYSTEM  

The raspberry pi board has 17 GPIO pins in it. These GPIO pins provide the ability to connect directly to 

electronic devices. The inputs will be like sensors, buttons or other communication with chips or modules using 

low-level protocols SPI and serial UART connections. It uses 3.3V logic levels. No analog input or output is 

available in this GPIO pins but we can use external chords for this analog connection. 

 

ALGORITHM 

STEP 1: Start 

STEP 2: Read the GPIO pins  

STEP 3: If pin 1 is high go to step 4 if pin 2 is high go to step 7 if pin 3 is high go to  step 10 else go to step 2 

STEP 4: opens webcam, takes a picture and saves the image as "sample.jpeg" and moves it to home/pi/webcam 

STEP 5:  Executes image to text conversion using python and saves the output as “output1.txt”   

STEP 6: Moves “output1.txt” to “audio.txt” file and executes text to audio conversion                         

STEP 7: generates audio output moves to step 2  

STEP 8: executes ultrasonic distance measurement using python and Saves the output as “output2.txt”  

STEP 9: Moves the text in “output2.txt” to “audio.txt” and executes text to audio conversion  

STEP 10: Generates audio output and moves to step 2   

 

V. CONCLUSION 

In this paper design of a smart blind stick based on the ultrasonic sensor is proposed and implemented 

successfully. It can be used as an effective navigation tool for blind persons. On the detection of obstacle in the 

path of the concerned person, the smart blind stick sounds a buzzer to make an alert. The implemented system 

can detect any obstacle within the specified range. It also sends information to the guardian for further 

assistance along with integrated GPS feature.  

 

VI. FUTURE SCOPE 

Our future work will focus on the enhancement of the object recognition system so that it can detect and identify 

objects better in challenging environmental conditions. The object identification can be improved by enhancing 
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the image object database. We will also improve the charging capacity of the device. Better algorithms could be 

formulated for the device to navigate using dynamic image recognition. 
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