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Introduction 

In a survey, approximately 285 thousand people are 
visually impaired throughout the world in which 39 
million are blind and 246 have low vision. Out of 39 
million 15 million are from India. Approximately, 90% 
of this world’s blind people are from dispirited 
income people and 82% of people living with 
blindness aging persons. In past 20 years according 
to global estimated work, the number of people 
visually impaired is brought down from eye related 
diseases. To facilitate [1]blind people, researchers 
have developed the assistive device which eradicates 
the assistance of neighbours. Around 9.1 billion 
people are deaf in all around the world. Sign 
language is a process they use to communicate 
among themselves which includes sign patterns and 
body language, movements of arm. The sign 
languages using the movements of body parts is a 
difficult task because everyone cannot learn or 
understand the sign language or the gesture made 
by the impaired people? Hence, there still exists 
communication gap between deaf and dumb. The 
same problem can be seen with the dumber too. 

EXISTING METHODS 

Braille System  

 

Fig.2.1:  Braille system 

This is a scheme which was used for 150 years, 
consists of one to six dots where a symbol is 
provided for each character so that the blind will feel 
the symbol made on the dots and recognizes what it 
is exactly.[3] But it might result in finger injury. The 
appearance of the braille system is shown in the 
fig.2.1.  

Screen Reader/Keyboard System 

Abstract 

Overcoming the problems such as visual, hearing and vocal impairment of people in a single system 
leads to a tough job. Many researchers came forward to address these problems but they could not 
reach all 3 issues in a single device. The device captures the images and converts images into 
appropriate voice signals. In case of only the text with absence of images then, the device converts 
the text into voice signals. It helps the hearing impairment (deaf) to visualize/read by converting the 
audio or speech to text. It also provides the way for vocally impaired (dumb) by converting the text to 
voice using TTS conversion. All the above 3 solutions were modulated to be in a single unique system 
which is coordinated with the use of Raspberry Pi. Gesture recognition is performed to overcome the 
problems faced by dumb and deaf people. Using Open CV the gesture signs are recognized and the 
data is been displayed on the screen. 

Index terms: Raspberry pi, TTS conversion, Open CV, gesture recognition. 
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Fig.2.2: Keyboard system 

It is a computer sized program which enables the 
blind to read what is displayed on the screen 
through speech. This is done using a keyboard where 
the arrow is controlled and the user will hear what is 
displayed on screen. In the above fig.2.2 the screen 
reader or the keyboard system is shown. It doesn’t 
hold good for spelling certain medical terms and 
scientific terms. 

Finger Reader 
 

 

Fig.2.3: Finger Reader 

It is a ring type model which can be used for real-
time which is worn to the index finger.[9] It consists 
of a camera which converts the text to speech. The 
technique of finger reader is shown in Fig.2.3. It can 
only access to the English language. 

Bar Code Scanner 

This device scans the space and width of the bar 
code which keep in touch to numbers and letters 
that epitomize.[2] It could be easily broken and it 
seems harder to recognize the words. Fig.2.4 shows 
the working of bar code scanning system. 

-  

Fig.2.4: Bar code Scanning 

Sign Languages for Deaf and Dumb 

Earlier days, we can see the sign languages as shown 
in the fig.2.5. Each character is represented through a 
sign language translator. [6] But these sign 
languages are very hard to understand for the 
normal people and it is the difficult task for all real-
time communication. 

 

Fig.2.5: Sign Languages for Deaf and Dumb 

PROPOSED SYSTEM 

For the visually impaired, the procedure will start by 
entering the data in the form of text which is 
converted to voice and passed as output to speaker. 
The conversion of text to speech is done by using 
Online Character Recognition. The vocally impaired 
people can also use the above solution. Meanwhile, 
the text image will be captured through camera and 
then the text is converted to voice. This is useful for 
blind people also. The speech is converted to text 
using Open CV, which is taken as assistance for deaf 
people. The gesture recognition can be useful for 
deaf and dumb people. It is achieved by using the 
contours and fixing into the threshold value. 
Assigning the actions to the particular gestures, the 
communication can take place. The entire project is 
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carried with the source code of Python. Python is the 
easiest programming language to interface with the 
Raspberry Pi. The block diagram of the proposed 
system is shown in fig.3. 

 

Fig.3: Block diagram of the proposed system 

Hardware Requirements 

Raspberry 

PI   

Fig.4.1: Raspberry pi 

It is a credit-card sized computer which can be easily 
plugged into the monitors, computer systems and 
TV. Raspberry Pi is capable of performing the work 
done by a desktop information processing systems. 

1 Memory         512 MB RAM 

2 Connections 4USB ports 2.0 connector. 

Ethernet port of a socket 3.5mm.   
Audio jack for audio out                 

HDMI Video outputs                       
GPIO 

3 Processor Broadcom BCM2835 

4 Core 
architecture    

ARM11 

5 Power  micro USB socket5V, 2A. 

6 Ethernet 

port. 

 

7 SD card slot.  

HDMI and Audio output 

HDMI (High Definition Multimedia Interface) is used 
for connecting a display and audio, through which 
digital video signal and audio signal can be sent. DVI 
(Digital Visual Interface) cannot carry audio signals 
because it can accommodate up to a range of 
1920×1200 resolution display signals. Hence, RCA 
(Radio Corporation of America) delivers both audio 
and video out channels. It has a range of 480i, 576i 
resolution with a length approximately 3.5 mm jack. 
The figure 4.2 shows the diagram of HDMI and audio 
output. 

 

Fig.4.2: HDMI and Audio Output 

Secure Digital Storage 

Details in Raspberry Pi can be stored in the form of 
SD card, mini SD, micro SD cards. Storage level 
depends on the storage cards. Types of SD cards 
depend on its storage level (1MB to 2TB). The card 
should be at least 2GB in capacity to store all the 
required data. Types of memory cards are shown in 
fig.4.3. 
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Fig 4.3: Memory card and digital storage 

Logitech Camera 

 

Fig.5.4: Logitech Camera 

Logitech camera is a simple plug and play 
arrangement; we can make video calls on most IMS 
and Logitech video in sky-scraping definition. Using 
this camera the VGA sensors captures the video and 
appears in natural color. It provides high results with 
5MegaPixels. The camera selects the built in Mic with 
noise reduction. The camera module is with mic is 
shown in fig.4.4. 

Ethernet Wi-Fi 

It is a tiny sized USB wireless adapter which would 
support enormous speed, range and velocity. It 
provides data rate up to 150Mbps while concerning 
to the wireless device. The power consumption can 
be reduced up to 20% -50%. 

 

Fig.4.5: Ethernet Wi-Fi 

Power supply 

Raspberry Pi with an adapter runs on a Samsung 
charger which can also be connected to laptop. 
Power supply is given to the micro USB socket 5V, 

2V. If we use Wi-Fi dongle or USB peripherals, then it 
would get power supply of 1.5A or 2A. 

Software Requirements 

Raspberry Pi is interfaced with computer monitor 
with the help of 5V power cable. Through this line, 
the kit is operated using following software: 

Putty 

It is secluded and unwrapped-source mortal 
emulator, serial comfort network file transfer 
application. It backs up a variety of network 
protocols together with SCP, SSH, Telnet and raw 
socket connection. The dialog box of putty is shown 
in figure.5.1. Putty was formerly printed for the 
Microsoft Windows, but it has been ported to various 
other OS. 

 

Fig.5.1: Putty Dialog Box 

Open CV 

Open CV (Open Source Computer Vision) is a 
compilation of encoding functions primarily aimed at 
factual time computer vision which originally shaped 
by Intel research, supported by Willow Garage and 
now maintained by Itseez. 

Python  

Python is a  multi-paradigm programming language: 
the object-oriented programming and structured 
programming are fully supported, and many 
language features support functional 
programming and aspect-oriented 
programming (including by meta 
programming and meta objects (magic methods). 

System Implementation 

Our system has mainly four phases.  

 Text to speech 
 Image to speech 
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 Speech to text 
 Gesture recognition 
                                               

                                              

 

 

 

 

 

 

 

 

 Fig 6.1: Flow chart of text to speech and  Image to 

speech 
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Fig 6.2: Flow chart of Speech to Text and gesture 

recognition 

RESULTS 

Device Set Up 

Set up consists of raspberry pi, switches, speakers, 
camera with mic and a power supply. The 
arrangement of the assistive device is shown in 
figure 7.1. 

 

Fig.7.1 Device set up 

 

Output terminal 

 

Fig.7.2. Output terminal 

Output for Text To Speech 

Press switch 1 then, it will ask for “enter the text”. At 
the speaker the text is converted to voice. The output 
is shown in figure 7.3.1. which indicates to “enter the 

Switch 2

Image to speech 

Capture the image 

Convert the text 

Print the text

Pass to espeak 

Output in speaker 

STOP 

START START 

Switch 1 

Text to speech 

Enter the text 

Convert the text 

Print the text 

Pass to espeak 

Output in speaker 

STOP 

Switch 3 

Speech to text 

Initialize URL 

Prepare to speech 

Print the speech 

STOP 

START 

Speech 
recognize

d? 

START 

Switch 4 

Gesture recognition 

Capture the image 
and store 

Draw contours on 
threshold basis 

Identify the angel 
between the fingers 

Restore the image 
with high intensity 

Recognize the 
gesture 

Print the text 

STOP 
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text” and in figure 7.3.2. indicates the entered text 
which is spoken in speaker. 

 

Fig.7.3.1: terminal in which the device is asking to 
enter the text 

 

Fig.7.3.2: terminal which indicates the entered text is 
spoken in speaker 

Output for image to speech 

The captured text image is converted to speech 
which is shown in figure 7.4. the image will be 

captured by camera and using online character 
recognition the conversion will takes place. Once, the 
conversion is over the data will be spoken in the 
speaker by using espeak. In the prototype, the 
camera is fixed in the collar of the person. 

 

Fig.7.4: Set up for image to speech conversion 

Output for speech to text 

The data to be listened by the deaf person can be 
achieved by converting speech to text which is 
shown in figure 7.5. once the device is connected to 
the web, by clicking the start icon the person can 
speak through mic. Meanwhile the data will be 
displayed in the screen as a text.  

 

Fig.7.5: Output of speech to text 

Gesture recognition 
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Fig.7.6: Output of gesture recognition 

CONCLUSION 

In this project, we have designed the prototype 
model for blind, deaf and dumb by employing a 
credit card sized device. The prototype is developed 
into a hat model, in which the mic or speaker is 
placed in the collar and the hat is kept on the head. 
The device is hence portable, easy to use and it helps 
the impaired people to communicate as the normal 
one without any assistance of the neighbors. Since, 
other kits have several disadvantages like heavy 
weight, low reliable, etc. we use raspberry pi to avoid 
all these negative concepts. 

FUTURE WORK 
 
By providing a battery backup to the raspberry pi we 
can achieve the main aim of the proposed project of 
portability. The advanced concepts required for the 
communication can be added for the easy 
recognition.  However due to the less resolution of 
the webcam, the output obtained is not 100% 
accurate. The accuracy can be improved by making 
use of a HD camera or mobile camera. 
 
References 

[1] Chucai Yi, Student Member, IEEE , Yingli Tian, Senior 
Member, IEEE , and Aries Arditi “Portable Camera-Based 
Assistive Text 

and Product Label Reading From Hand-Held Objects for 
Blind Persons” 2013 IEEE. 

[2] Vasanthi.G and Ramesh Babu.Y Department of ECE, DMI 
College of Engineering, Chennai, India.“Vision Based 
Assistive System for Label Detection with Voice 
Output”Jan-2014. 

[3] S.Hariharan,K.Abdul Rahim,T.Ajith Prakash 

G. Ganesh Kumar, “A New Concept Of Electronic Braille 
display Interfaced With Computer” in April-2009. 

[4] Bachar Y.R, Gupta. R, Pathan W.A (E&T Dept. SIER 
NASIK, SPP University, Pune, India) “Smart Speaking Gloves 
For Speechless”. 

[5] Dharanikumar Chowdary. M, M. Narasimhulu, G. 
Subrahmanya Sharma, “Advanced Embedded Chatter Box 
For Physically Challenging Persons” in Jan 2012. 

[6] Bhavina Patel,Vandana Shah, Ravindra k Shirsagar, 
“Microcontroller Based gesture Recoginition Syatem For 
the Handicap People”in Dec-2011.  

[7] Pallavi Varma, Shimi.S.L, Richapriyadarshini, “Design Of 
Communication Interpreter For Deaf and Dumb person” in 
Jan-2015. 

[8 ]S.B.Shroke, Nandar Dehpande, Prashant Deshmukh, 
Sanjay Kumar Mathapati. “Assistive Transulator For Deaf 
And Dumb People”-in July-2014. 

[9]Michael McEnancy, “Finger Reader Is audio reading 
gadget for Index Finger” in July 2014. 

Author’s details 
 (1 ,2 ,3)Graduates of Department of Electronics and 
Communication Engineering, T john institute of 
technology, Bangalore, Karnataka. 
4Assistant Professor of Electronics and Communication 
Engineering, T john institute of technology, Bangalore, 
Karnataka. 

1 roopaamrutha000@gmail.com 

2 renukamelmalagi@gmail.com 

3 sowmyapoo27@gmail.com 

4 nishajoy@tjohngroup.com 


