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1. INTRODUCTION 

There are about 253 million people live with vision impairment, 36 million are blind and 217 million have moderate to severe 
vision impairment. 81% of people who are blind are aged 50 years and above (WHO estimation). The number of visually 

impaired people are expected to grow in the future due to various reasons. As a result, there is a need for a cost effective 

system that can be used by blind people in order to walk easily and comfortably. It is necessary that a smart solution is 

proposed for the blind people so that they can use this in their daily life.  

This paper proposes the design and development of a smart stick in order to help the visually impaired people. 

 

2. LITERATURE SURVEY 

Paper [1] Title: Smart Stick for the Blind a complete solution to reach the destination. This system uses IR sensor, Ultrasound 

sensor and water sensor to detect the obstacle. However, this system just gives an alert if any one of the sensor is triggered, it 

uses a buzzer to alert the blind person. This system does not use any location identifier or location indicator. 

Paper [2] Title: Pothole detection for visually impaired which uses a camera that captures image 15 frame per second and 
based on the concept of image processing the pothole is detected. Problem with this system is use of camera makes it 

expensive, and also a lot of images captured per second increases overhead and storage requirement. 

Paper [3] Title: Smart Walking Stick for Blind describes about a Stick which use Raspberry Pi [10] and an ultrasonic sensor 

to detect objects and intruder, the system also has a camera embedded with it, and based on the images captured the objects 

are detected. The objects are analysed based on the set of image datasets that are already stored. This system however, 

becomes costly due to the use of high-end camera and also because of storage constraints as large volume of datasets are 

needed to be stored.  

This system, sometimes might also be inaccurate because the obstacles are detected based on dataset (large set of images) as 

different objects vary in their shape and size. 

Paper [4]Title: Smart Belt for Blind uses a belt embedded with ultrasound sensor which detects the obstacle. The belt also has 

a buzzer which vibrates when obstacle is detected. The entire system is developed in such a way that the distance calculated 

is sent as an audio message for the blind person, where in which he hears the distance calculated using a speaker. 
Paper [5] Title: A wearable ultrasonic obstacle sensor for visually impaired. This system uses a couple of ultrasound sensor 

on either side over the strap of the goggles. This project can detect the intruder in front of the blind person who is wearing the 

goggles. This system is not robust as the sensor embedded with the goggles makes it heavier and also it cannot detect 

complex objects such as water, vehicle etc. 
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Abstract- Today technology is growing to a greater extent, however there is no cost effective device for visually impaired 

people. For a visually impaired person it becomes impossible to do his/her day to day activities, therefore Smart Blind stick can 

help visually impaired people in moving and allowing them to perform their work easily. The smart stick will have sensors 

embedded with it, thereby it senses the objects/intruder, when any objects or obstacles come in range of an ultrasonic sensor 

then the person is alerted with a quick response time using a vibrator. The overall system also has a GPS module, so that the 

person with disability can know the current location with the help of a microphone and a speaker. This system also has a 

feature where in which the person with disability can contact to a specific person whose number is stored in a microcontroller 

in case of any emergency. This System also has a water sensor at the bottom of the stick and Infrared sensor for effective 

obstacle detection. Designing a cost effective and efficient blind stick is the main aim of the project.  

Keywords – Smart Belt, RasberryPI, UltrasonicSensor 

 



 Smart Blind Stick 274 

3. PROPOSED WORK 

The stick is embedded with Raspberry Pi, GSM module, GPS module, vibrator, switches and sensors. If any sensor is 

invoked, the vibrator which is placed over the handle vibrates. If the visually impaired person wants to know their current 

location they can press the switch assigned for that purpose, an audio regarding the current location is heard by the blind 

person with the help of a Bluetooth audio device. 

Different kinds of sensors like water sensor, ultrasonic sensor [11], and Infrared sensor [12] are placed at various parts of the 

stick making it robust. 
If the visually impaired person also wants some help during some emergency, a call or a message is sent to a set of mobile 

numbers stored in a micro controller.  

Developing the product at minimal cost becomes the key agenda of the project. If the person wants to know the directions to 

get to the right location, he/she can actually press a button associated for the purpose, the direction based audio message is 

heard by them using the Bluetooth based audio device. Infrared which is present at the bottom of the stick can detect presence 

of holes and steps. 

 

4. WORKING 

4.1 Ultrasonicsensor: 

 

 
This sensor senses the obstacles within few meters of range. There is a pair of eyes, Transmitter and Receiver, Transmitter 
transmits pulse signals with velocity v and Receiver receives the transmitted signals after time t (this is called Time of 

Flight). So, the distance will be (v*t)/2. 

 

4.2 Infrared sensor: 

An IR sensor [12] senses its surrounding by emitting or detecting infrared radiation, infrared sensors can also detect the heat 

emitted by the object and also can detect motion. 

 

4.3 RaspberryPi: 

It is a microcontroller to connect various sensors which is programmable using python. It is single board, low cost computer. 

 

4.4 GPS and GSM Module: 

GPS module [12] is used to know the current location where the blind person is present, he can also hear the audio message 
regarding the direction that is to be followed by the blind person. GSM module is used by the blind person to contact to 

mobile numbers stored in the microcontroller in case of any emergency. 

 

4.5 Parts Connected to Microcontroller: 
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4.6 State Diagram: 

 

 
4.7 Model:  

 

 
5. CONCLUSION 

It is necessary that visually impaired people get access to an efficient and comfortable object in order to live their daily life 

comfortably. In a developing country like India, there is a need for a cost effective solution so that most of the people can 

have an effective product as proposed in this paper. 
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