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Abstract— There are about 39 million blind people in this 

world. Living an independent life is still a dream for a 
majority of them. Blind people find it very hard to walk 

independently without tripping over obstacles on their path. 

Ultrasonic sensors are useful in detecting objects in front of 

them. Ultrasonic waves are emitted by the sender. It hits the 

surface and reflects. The time of leaving and coming back is 

noted. As the speed of ultrasonic waves is known, the 

distance of the obstacle can be identified. Raspberry Pi is a 

series of small single-board computers that can do the 

functions of a primary computer. Object and person 

identification is done with a camera that acts as the human 

eye. Using cloud storage increases the storage area. Text to 

speech conversion is done using the camera and raspberry 
pi. RFID tags are used to identify the buses. 
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I. INTRODUCTION 

Our daily life is not the same without eyes. Weak eyesight is 

very common in today’s generation. Common causes of 

blindness include diabetes, macular degeneration, traumatic 

injuries, infections of the cornea or retina and glaucoma. 
Teaching old people who have developed a blindness to use 

Braille script might not work as Braille script requires 

intense training and concentration. In recent years, 

technologies have been developed that can read human 

writing and convert it into audio format. The traditional 

method of walking sticks makes the person obliged to carry 

a lot of objects around. Wearable aids help in continuous 

support for the blind. Providing cheap and quality support is 

a boon to the needy. Making use of image capturing, 

detection, ultrasonic waves, radio waves, cloud storage 

raspberry pi et cetera has made this achievable. 

II. IMPLEMENTATION 

A. Eyeglass 

The eyeglass used here can be worn like any ordinary one. 

Its frame front consists of sockets that can hold the camera 

and the RFID reader. A Raspberry Pi is connected, which 

hangs from the back of the blind. A switch present at the 
arm of the eyeglass, when stimulated, switches programs 

between object detection, person identification, text reading, 

obstacle detection or GPS navigation. 

1) Raspberry Pi:  

Raspberry pi is a series of single-board computers that has 

found its usage mainly in robotics. Its CPU has a speed of 

up to 1.2 GHz for the Pi 3 and memory range up to 1 GB 

RAM. SD cards are used to store operating systems. Most 

boards have between one and four USB slots, HDMI 

composite video output and a 3.5 mm audio jack. 

The Pi collects the data and processes it. The 

operating system runs the programs and does the needed. 

Raspberry Pi uses a cloud storage system for storing the data 

needed by the blind 
2) Pi Camera:  

The Raspberry Pi Camera is a high-quality camera that acts 

as the eye of the blind. It is attached to the   Pi via a ribbon 

cable to the dedicated CSi interface, designed especially for 

interfacing with cameras. The camera picks up the image for 

detection and text reading. 

 
Fig. 1: 

 
Fig. 2: Pi Camera 

3) Radio Frequency Identification Module:  

Commonly called as RFID or Radio Frequency 

Identification system consists of two main components, a 

transponder/tag attached to an object to be identified, and a 

Transceiver also known as Reader. A Reader generates a 

high-frequency electromagnetic field. On the other hand, the 
tag is usually a passive device, meaning it doesn’t contain a 

battery. Instead, it contains a microchip that helps to process 

data and an antenna whose function is to receive and 

transmit a signal. The RFID receiver is loaded with the data 

of a bus and is fixed at the front of the respective bus. The 

receiver present at the eyeglass collects the electromagnetic 

waves and tells the entire information to the person via an 

earphone connected to the Pi. 
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Fig. 3: RFID 

4) Switch/Membrane Keyboard:  

The switch present at the arm of the eyeglass is used to 

change the feature as per the convenience of the person. 

Since all the programs are not needed together, the person 

can select the required feature    by touching the membrane 

keyboard. For example, the book reading feature is not 

needed always and can always be run whenever needed. 

 
Fig. 4: Push Button 

B. Shoe 

The ultrasonic shoes are worn exactly like an ordinary pair 

of shoes. These shoes consist of Ultrasonic Sensors (4 at 
each foot), GPS Module and a Raspberry Pi. They are 

responsible for detecting the obstacles in front, navigation 

and determining the exact location of the person. The data 

obtained by the ultrasonic sensors and GPS module is sent 

to the raspberry pi (Pi 2) where it is processed and sent to 

the raspberry pi of     the eyeglass (Pi 1) via sockets, which 

is converted into audio signals and sent out through the 

earphones. The destination details given by the blind person 

reaches the GPS module through the same channel. 

 
Fig. 5: Proposed Model of Shoe 

1) Ultrasonic Sensors:   

We select the ultrasonic sensor in our design after 

investigating its performance and wave property, as well as 
its echo bouncing performance. It can detect obstacles in the 

direction that the transmitters points to and bounce back the 

wave efficiently. There are two main parts in the ultrasonic 

sensor viz. transmitter and receiver. The transmitter part 

converts electrical energy into sound and transmits it. The 

receiver part receives the echo and turns this received sound 

wave into electrical energy. 

 
Fig. 6: Ultrasonic Sensor 

2) GPS Module:  

Global Positioning System (GPS) is a satellite-based system 

that uses satellites and ground stations to measure and 

compute its position on Earth. It helps in navigating the 
person to his destination and also gives the correct location 

of the blind person to their family members and the police. 

 
Fig. 7: GPS Module 

The GPS module has a Vcc, Ground, TX,RX. 

NMEA data is sent out of transmit pin (TX) at a specific 

baud and update rate. To possess the Pi with the NMEA 

data, all that’s needed is to attach the TX pin of the GPS to 

the RX (receive) pin on the Pi. 

III. DATA PROCESSING 

A. Face Detection 

There are several steps for recognizing faces. They are: 

 Face Identification using HOG(Histogram of Oriented 

Gradients) 

 Affine Transformations for face alignment 

 Encoding faces using FaceNet 

 Making a prediction 

Face recognition involves face detection, feature extraction, 

and facial recognition. Here we have done face recognition   

in three programs. The first one collects the image of the 
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Fig. 8: Interfacing of GPS with Raspberry Pi. 

 
Fig. 9: Face Detection 

person. Any number of images can be taken and is stored.   
We then enter the name of the unknown person. Only the 

face of the person is stored. the background part is ignored 

and only the face is cut out. The second program is the 

classification program. The facial features of the person are 

noted down. Features such as distance between the eyes, 

colour intensity difference in the eyes, the relative colour 

difference between different parts of the face et cetera. 

These values are used to build a histogram. A histogram is 

used to view the intensity profile of an image. The third 

program is used for recognizing the person. Recognition is 

done after the classification and the name of the person is 

sent out as audio to the blind person. If the person is not 
recognized, that is the details of the person is not saved 

before since it is a new person, the person will   be identified 

as unknown. 

B. Text Detection 

Blind people have no support in reading simple warnings   
or signals around us. Optical Character Recognition (OCR) 

technology enables the recognition of texts from image data. 

With this technology and with the help of the camera in the 

smart eyeglass, texts can be easily recognized. Next is the 

conversion of the scanned characters to audio. The 

technology of speech synthesis using espeak tool enables a 

text in digital format to be synthesized into human voice and 

can be played 

 
Fig. 10: Face Detection Working 

through an audio system. The objective of e-speak is the 

automatic conversion of sentences, without restrictions, into 
the spoken discourse in a natural language. Apart from text 

reading, we have added a feature that detects the colour of 

the book. This is done using the python module color thief. 

By using this module, it detects the dominant colour by 

which it helps in easy identification of the book. We have 

designed the program in such a way that after asking for the 

book reading feature we have an option to toggle between 

colour detection or text reading. 

 
Fig. 11: Text to Audio 

 
Fig. 12: Face and Text detection 

Cloud storage remotely stores data that was 

uploaded from the sensors. Information can be accessed by 
any Raspberry Pi within a storage cluster. After installing all 

the software and configuring your personal cloud, all you 

need to do is login to your own Cloud account and upload 

the data which you want to store in your cloud drive, now 

you can store and access the data from any part of the world. 

C. Ultrasonic Sound Processing 

The ultrasonic sensor we’ll be using for the Raspberry Pi 

has four pins: ground, Echo (output), Trigger (input), and 

5V Supply (Vcc). The module is powered using Vcc, 

grounded using GND, and Raspberry Pi to send an input to 

TRIG, which triggers the sensor to send an ultrasonic pulse. 

The pulse waves bounce off any nearby objects and a few 

are reflected back to the sensor. The waves are detected by 

the sensors and measures the time between the trigger and 

returned pulse, then sends a 5V signal on the ECHO pin. 
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Until the sensor is triggered, ECHO will be “low” 

(0V). Once a return pulse has been located ECHO is about 

“high” (5V) for the duration of that pulse. Pulse duration is 
that the full time between the sensor outputting an ultrasonic 

pulse, and therefore the return pulse is detected by the 

sensor receiver. The Python script must, therefore, measure 

the pulse duration then calculate distance from this. 

The sensor output signal (ECHO) on the sensor is 

rated at 5V. However, the input pin on the Raspberry Pi is 

rated at 3.3V. When a 5V signal enters into an unprotected 

3.3V input port, it could damage the pins. Therefore to 

lower the sensor output voltage we’ll need to use a small 

voltage divider circuit, consisting of two resistors. 

A voltage divider is made up of two resistors (R1 

and R2) in series. It is used to reduce the input voltage 
(Vin), to output voltage (Vout). In our circuit, Vin (ECHO), 

needs to be decreased to our Vout of 3.3V. 

 
Fig. 13: Formula for Voltage Divider 

 
Fig. 14: Voltage Divider 

We know our required output voltage and input 

voltage. To obtain this reduction, we can use any 

combination of resistors. 

For mathematical ease, we decided to use 1000 

ohm in the circuit as R1. 

Plugging our values in, this would be the following: 

 
So, we’ll use a 1000 ohm for R1 and a 2000 ohm resistor  as 

R2 

 
Fig. 15: Connection Diagram 

The Ultrasonic sensor output (ECHO) will always output 

low (0V) unless it’s been triggered in which case it will 

output 5V (3.3V with the voltage divider). Therefore, we set 

one GPIO pin to trigger the sensor (output), and one to 

detect the ECHO voltage change (input). Make sure that the 

Trigger pin is set low and give the sensor a few time to settle 

down. A 10uS pulse is required to trigger the module, which 

will cause the sensor to start the ranging program in order to 
obtain an echo response. So, to create our trigger pulse, we 

set out a trigger pin high for 10uS then set it low again. 

After sending our pulse signal, we need to listen to our input 

pin, which is connected to ECHO. Once the pulse is 

received, the value changes from low (0) to high (1), while 

the signal remains high for the duration of the echo pulse. 

We can now calculate the difference between the two 

recorded timestamps, and hence the duration of the pulse. 

Using the time it takes for the signal to travel to an object 

and back again, we can calculate the distance using the 

following formula. The speed of sound is 

 
variable, depending on what medium it’s travelling through. 

At sea level, the speed of sound is known to be as 343m/s. 

 
This way we identify the distance and inform the blind. 

 
Fig. 16: USS Working Diagram 
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D. GPS Processing 

The data processed by Raspberry Pi 2 is sent via sockets to 

Raspberry Pi1. The data received is converted to audio 

signals and is sent out through the earphones. The location 

to be searched is entered through the mouthpiece of the 

earphone and reaches the GPS via the same channel. We 

also developed a mobile application for locating the exact 

location of the person. This application is given only to the 

family members of the blind in order to secure the privacy 
and safety of our client. 

IV. RESULT 

The system, as expected has produced the output in high 

accuracy and has proved to be extremely comfortable and 

handy for clients of all ages and financial backgrounds. Face 

recognition and obstacle detection have shown nearly 90 

percent accuracy. The power consumption is also low and 

can run on button cells or power banks. 

 
Fig. 17: Face detected even in low light 

 
Fig. 18: Face detected even in Phone Screen 

V. CONCLUSION 

The proposed system is implemented in such a way that it 

will help the blind as much as possible making him a much 

more comfortable and independent life to lead. The system 

is sure to be accepted by our clients due to its accuracy, ease     
in use, efficiency, and affordability. The Proposed system 

has several advantages: 

 Low cost 

 Reliable 

 Portable 

 User Friendly 

 Low power 

 High accuracy 
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