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ABSTRACT 

The activities in the real world does not guarantee the safety of the individual, keeping this in mind the safety 

feature of an individual is obtained through a smart stick which provides a smart electronic aid for the blind 

people. This stick contains ultrasonic sensor, flex sensor, raspberry pi. This proposed system contains unique 

features such as detecting an object around them and sends the feedback in the form of speech, it also tries to give 

a sense of artificial vision by providing the information about the environment. One of the most important feature 

happens to be the emergency option where the location of the blind person is intimated to the care taker. Thus this 

paper has been proposed to help the blind move from one place to another independently and also the ability to 

read what they desire. Thus these features assure safety, independence and to stay informative. 

 

Keywords  : Emergency option, innovation policy, innovative technique, obstacle detection, safety. 

 
1. INTRODUCTION 
 
The Electronic travel aids are the devices used for transportation from one place to another. The smart stick [1] is 

also the concept of ETA which helps in identifying the type of obstacle and also helps in the text reading 

application. However, the concept of smart stick initially introduced were not reliable and efficient. It also 

required additional features that can help the blind in his daily activities. Therefore, a better model of the same 

smart stick was introduced with a number of features. It also makes use of sensors and camera. We use the 

raspberry pi to control the sensors and camera. The features include obstacle detection that helps the blind to 

recognize what kind of obstacle is around them. The Text reading option that allows the blind to read and be 

informative in the environment. This technique is achieved using the digital image processing. The next 

important feature is the emergency button where message is generated and send to the caretaker when the button 

is pressed. This ensures the safety of the blind [8]. And the last feature is the home automation wherein we make 

use of the flex sensors in order to turn appliances on or off according to their wish and comfort by just sitting in 

one place. In order to complete this task, the flex sensor, are attached to the fingers of the blind person and 
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according to the movement of the fingers the appliances can be regulated. Thus the smart stick produced will 

contain all the features which allows factors such as safety, independence's, ease of use and freedom to the blind. 

 

2.Methodology  

In most modern days, it has become difficult for the blind to move from one place to another. Their safety and 

freedom has become a critical feature that one should consider. In a fully impatient world the navigation of a 

blind is an important aspect. Thus we have introduced a smart stick with various features that help the blind in 

several aspects such as identifying the obstacle, text  

reading, home automation and emergency option. The software we are making use of are Raspbian OS, 

Tesseract OCR, Open CV.   The features include obstacle detection which is detected by UV sensor, text 

reading, home automation and emergency option. Each feature is obtained through a range of components that 

are part of the final hardware. 

 

 

 

 

 

 

 

 

 

 

Fig 2 : block diagram of the system 

The entire system can be divided into three main functions which are ultrasonic sensor unit, emergency option 

and the Espeak Text to speech unit.  

 2.1 UV Sensor 

The first function is the ultrasonic sensor. The ultrasonic sensor generates high frequency sound waves, which 

computes the echo on striking an obstacle. Thus by using this echo we can compute the distances between the 

obstacles. 

The process begins when the user turns the device on, the UV sensor then automatically computes the distance 

between the obstacle and the blind person. This distance is then stored on the SD which is informed to the blind 

person and also about the type of obstacle through the microphone attached in the ears of the blind person. 

The UV sensors cover a larger distance in identifying obstacles. The UV sensor is attached to the raspberry pi 

board through the GPIO pins. The UV sensor is attached to the raspberry pi board through the GPIO pins. This 

raspberry pi works as the computer of the smart walking stick. 
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 Raspberry Pi is a credit card sized single board, low cost computer. This board gets its input such as 

distances of the obstacle through the UV sensor attached to the GPIO pin. we connect the GPIO pins to the 

ultrasonic sensors. It requires a power source of 5V to be operational and we have to insert a Micro SD memory 

card in it, which acts as its permanent memory. The raspberry pi board has 17 GPIO in it. These GPIO pins 

provide ability to connect directly to electronic devices. 

 

Fig 2.1 : UV sensors 

2.2 Text Read Application 

The next unit is the text reading, this process begins with selecting the image that the blind wants to read. The 

selected image is then captured and the text from the image is retrieved through the text read application. This 

text is sent to the sensor and with the help of raspberry pi we convert the text to voice which is given as the 

output through the microphone [6]. We make use of camera to capture the image. The image is then processed 

through the digital image processing technique. Similarly, we use the earphones to give the audio output of 

obstacle detected, potholes identified, and to read the text from the image. 

 The text reading can be put together using a sequence diagram is shown. The sequence diagram explains the 

sequences of activity involved during the text reading feature. It can also be represented using a flow 

diagram.  

 

Fig. 2.2 : Text Read Application 

2.2.1 Flow Diagram 

The flow diagram explains the steps involved in the process. The process begins with capturing the image using 

the camera, the image is then broken down into smaller pieces for better analysis. The images captured undergo 

a filtration process in deciding the best image that can be used. These pieces of images are then compared with 

the sign board in order to retrieve the text from the image. Now the task lies in converting this text obtained to 



 

69 | P a g e  

voice to convey the message to the blind. This task is performed through the text to speech unit and a voice 

output is generated which is given as voice output to the speaker. This process is explained in the flow diagram. 

 

Fig 2.3 : flow diagram 

Raspberry pi used in the project is Raspberry Pi Model B+. It contains 4 USB ports, a HDMI port, an audio jack 

port and an Ethernet port. The Ethernet port helps the device connect to the Internet and install required driver 

APIs. It has a processor and supports programming languages such as Python, Java, C, and C++ etc. The 

raspberry pi runs an algorithm, which helps to calculate the distance from the obstacle based on the inpu2.3 The 

Emergency Option 

\The next feature is the intimation to the care taker through the emergency option. There exists an emergency 

button on the hardware, this button is used by the blind in case of any emergency. When the button is pressed, 

the location of the blind is captured and sent to the caretaker [8]. Thus the care taker is informed about the 

safety of the blind. 

2.4 Home Automation 

The home automation is a feature where a blind person can turn the appliances in a room by just sitting in 

one place. This happens through the use of the flex sensor. The flex sensor is attached to the fingers of the 

blind person and based on the person of the appliances are controlled. This feature provide comfort to the 

blind. 

2.5 Requirements 

One of the important aspect involved is the requirements that is required in achieving the functionalities. 

These requirements can be classified as functional requirement and non-functional requirement in order to 

achieved these features. The functional requirement includes: 

1) Raspberry pi Board  

2) Web camera  

3) Sensors  
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2.5.1 Raspberry Pi 

Raspberry pi used in the project is Raspberry Pi Model B+. It contains 4 USB ports, a HDMI port, an audio 

jack port and an Ethernet port. The Ethernet port helps the device connect to the Internet and install required 

driver APIs. It has a processor and supports programming languages such as Python, Java, C, and C++ etc. 

The raspberry pi runs an algorithm, which helps to calculate the distance from the obstacle based on the input 

it receives from the sensors. The raspberry pi is a functional unit controlling all the activities taking place. The 

next important requirement is the web camera. 

 

Fig 2.4: raspberry pi board 

2.5.2 Web Camera 

The camera is used in capturing the image that the blind wants to reads [4]. This camera is an important aspect 

as it allows the blind to be informative in the society. 

 

Fig 2.5: raspberry pi camera 

2.5.3 Sensors 

The sensors used are flex sensor, UV sensor, and Moisture sensor. These sensors are connected to the raspberry 

pi board through the GPIO pins. The Flex sensor is used in home automation. The UV sensor is usedin 

detecting the obstacle, there exists different combinations of the UV sensors that help in identifying all the 

possible obstacles. One of the main reason in using UV sensor is 

the range of distances it covers, which is much larger than others sensors thereby informing the blind about the 

obstacles present in the surrounding [1]. This UV sensor is one main reason contributing to the safety of the 

blind person. These are classified as functional requirements that are required. 
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The next part deals with the non-functional requirement. Non-functional are the requirements that are not 

directly concerned with specific function delivered by the system. They may relate to the emergent system 

property such as reliability, response time and store occupancy.  

 

3. Conclusion 

The smart stick is designed for the visually impaired people. This system provides overall support for the blind 

in guiding. The broad beam angle ultrasonic sensors help in wide range obstacle detection. The main aim of this 

system is to act as a secure guard and helps the blind to be aware of their surroundings. Addition of features in 

the system helps in locating the exact position of the blind person which helps their guardians to find them 

thereby ensuring safety. The proposed system tries to eliminate the faults in the previous system. It aims to 

solve the problems faced by the blind people in their daily life. The advantage of the system lies in the fact that 

it can be used easily by the blind. This smart stick can be used in blind school, used by the blind for their daily 

activities as well. However, there exists a limitation such that the image captured should be of a specific quality 

and size which can be difficult in some cases. 
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