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Abstract— Today technology is evolving at a rapid pace. 

Due to technical advances science is beneficial and helpful 

to the people in need. The blind and visually impaired 

comprises to be 36 million of the total world population. 

The proposed system will provide low cost portable solution 

to the blind and visually impaired people. The system 

consists of shoes having ultrasonic sensors to survey the 

scene. After detecting the object, camera module activates 
and processes real-time object detection to predict the object 

type, according to which information will be sent as audio 

via a Bluetooth headset to the user. So, the visually impaired 

human will get the audio instructions accordingly about the 

road obstacle. The proposed system helps the blind and 

visually impaired person to identify the obstacle ahead and 

thus making his/her analysis for avoiding that obstacle 

better. 
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I. INTRODUCTION 

In real life, the VI people have to carry the walking stick / 

cane for navigation in day to day life.Other aids avails for 

the help of VI detect the presence of the object and inform 

about the direction in which the object is present but not the 

type of object.To overcome these navigation and avoid extra 

aid items we will be integrating the solution in the shoes. 

The implemented system consists of total two modules: 

obstacle detection and object detection. The YOLO 
algorithm will first resize the image, run convolution 

network and predict the class for the object. The predicted 

class of the object is then converted from text-to-speech by 

the system to inform the user about the detected object. 

II. DESIGN OVERVIEW 

 
Fig. 1: Block Diagram of Blind Wear System. 

The block diagram mainly consists of the following 

components 

1) Ultrasonic Sensors HC-SR04   

2) Vibrator Motor   

3) Camera Module Rev 1.3  

4) Portrable Battery  

5) Bluetooth Speaker  
6) Raspberry Pi 3 B+ 

A. Ultrasonic Sensors HC-SR04   

The HC-SR04 ultrasonic sensor uses sonar to determine 
distance to an object like bats do. It offers excellent non-

contact range detection with high accuracy and stable 

readings in an easy-to-use package. It comes complete with 

ultrasonic transmitter and receiver modules. 

B. Vibrator Motor 

An eccentric rotating mass vibration motor (ERM) uses a 
small unbalanced mass on a DC motor when it rotates it 

creates a force that translates to vibrations. A linear resonant 

actuator (LRA) contains a small internal mass attached to a 

spring, which creates a force when driven. 

C. Camera Module Rev 1.3  

The 5MP Raspberry Pi 3 Model B Camera Module Rev 1.3 
with Cable equips flexible cable for attaching with 

Raspberry Pi 3 Model B. The 5MP camera module is perfect 

for small Raspberry Pi projects which have very little space 

allowance just boot up the latest version of Raspbian and 

you are good to go!!!. The camera connects to the 

BCM2835 processor on the Pi via the CSI bus, a higher 

bandwidth link which carries pixel data from the camera 

back to the processor. This bus travels along the ribbon 

cable that attaches the camera board to the Pi. 

D. Portrable Battery (Power Bank) 

Portable Power Banks are comprised of a special battery in a 

special case with a special circuit to control power flow. 

They allow you to store electrical energy (deposit it in the 

bank) and then later use it to charge up a mobile device 

(withdraw it from the bank). 

E. Bluetooth Speaker  

Used for communicating with the user and to inform them 

about the obstacle. 

F. Raspberry Pi 3 B+ 

Raspberry Pi is a credit card sized single board, low cost 

computer. It takes input from the GPIO pins, which can be 

attached to LEDs, switches, analog signals and other 

devices. For our proposed design, 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. For our 

design Raspberry Pi 3 Model B+ is used. 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 700 MHz single 

core processor and supports programming languages such as 

Python, Java, C, and C++ etc. This minicomputer runs our 

algorithm, which helps to calculate the distance from the 

obstacle based on the input it receives from the sensors. 

Then a Text-to-Speech driver API is used to convert the text 

message (distance) to speech, which is relayed to the person 

wearing the earphone. 
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III. WORKING 

 
Firstly the user has to wear the pair’s of shoe and turn on the 

system, later on everything is carried out by the system 

itself. On sensing the obstacle it will first notify the user by 

activating the vibration motor and then turn on the camera 

for real time object detection and recognition by searching 

the class of object in the dataset simultaneously the obstacle 

(image processing) is also done in order to notify which 
kind of obstacle is in the front of the user and to covey the 

same message over Bluetooth headset. 

IV. PROJECT OUTCOME 

 
Successfully helps the blind person to interact with the 

physical world with less amount of efforts and all these on 

their own, just by notifying the obstacle and its kind through 

image processing and detection (obstacle). 

V. CONCLUSION 

In order to make use of latest technology, we have proposed 
android based navigational shoes system. Wearable 

electronic kit is proposed. Main goal of this proposed 

system is to provide navigation assistance for this visually 

impaired person. Sensors will detect obstacles and vibrators 

will vibrate according direction. Our approach is make easy 

application to make visually impaired person to live 

independently. 

VI. FUTURE SCOPE 

According to 2018 WHO reports, there are about 1.3 billion 

people who live with some form of Visual Impairments (VI) 

worldwide, out of which 36 million are blind. The VI used 

solutions such as walking canes, guide dogs and even 

human volunteers to travel from source to destinations. The 

previous researches include the obstacle detection portable 

devices embedded into shoes, belts, and canes. This paper 

proposes a prototype model of smart shoes – an electronic 

aid for the VI. This system is intended to provide overall 

measures to detect obstacles that come into their way such 
as stairs, manholes, human beings, etc. The main objective 

of this project is to provide an acoustic assistant to the VI. 

The implemented system would serve as a guiding 

assistance to them. The implemented system focuses on 

helping the blind and VI people, making them confident to 

walk around and navigate without any volunteering and 

external help. A walking cane gets stuck at cracks of the 

pavement or provides less support, if you are riding 

anywhere; it often leads to accidents in some cases. It’s not 

possible to have a human volunteer for the help every single 

time. Other aids avails for the help of VI detect the presence 

of the object and inform about the direction in which the 
object is present but not the type of object. Hence, to 

overcome these limitations, avail better navigation and 

avoid extra aid items such as canes, a portable and easy to 

handle guidance system is proposed. 
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