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Abstract-This real time project that is being developed for theunfortunate people is based on microcontroller programming 
language. Our keyboard holds resistive touch screen for the input. The entire operation restricts to two modes of operation X 
and X for both alpha and numeric inputs. It bears special buttons for special purpose like SPACE, DOT, BACK, ENTER and 
SPEAK. The overall design comprises is limited to only two symbols HASH(#) and CROSS(X). This unique architecture 
has 17 projections that could make user interact with computer in short span of time and added to that the users have a 
comfortable starting point for their input.In this hash & cross, the characters are aligned according to the modes of operation 
i.e. alphabets or numeric/special characters. The blind person is first trained with the easy operational features of the 
keyboard and then is allowed to enter the text in the computer by sensing the characters present in the hash & cross 
according to the specifications. This keyboard is interfaced with the computer similar to that of the primary keyboards that 
are available. 
 
 
I. INTRODUCTION 
 
Keyboard is the primary input device which contains 
special keys to manipulate the user interface. When a 
key is swayed, the operating system captures the 
electrical impulse which is sent through the device. 
The normal QWERTY keyboard contains 104 keys 
adapting into a chording keyboard.  
The visually impaired people are ill-fated bearing the 
darkness throughout their life. With the view to 
surmount the above issues, we have elongated an 
approach by employing a mechanism which makes 
them feel facile to interact with the keyboard which 
even makes them concordant with the common 
people. In recent years visually impaired and blind 
people are switching from conventional reading and 
writing in Braille to using computers with user 
friendly applications.  
Popular interfaces for interacting with computers are 
screen reader and a standard keyboard. In this form 
the blind person is able to listen what is displayed on 
the screen and write using the keyboard with 
feedback if what the intended input was correct. 
Mobile phones and smart phones have been adapted 
with features such as: bigger buttons that generate 
sound, buttons that can be felt individually, voice 
dialling, audiofeedback from the phone, screen 
readers for mobile phones, finger gestures, etc. to 
ease interaction with visually impaired and blind 
people. 
Input devices present a wide set of positive ways but 
also a variety of new challenges. These devices have 
enormously decreased the number of concreteways 
and simultaneously enhanced the interaction 
possibilities, thus increasing the visual demands 
imposed to their users. While a visually impaired 
person is likely to be able to interact with a keypad-
based input device without the need for any 

additional technology, it would be anextra-ordinary 
task to do so with today’s touch screen devices.Hence 
there is a need of a good structural ability to have an 
idea of the device and the interface components 
present or intellectual capabilities to memorize letters 
on the screen. Visual feedback makes these attributes 
unnecessary or less useful, while its absence makes 
them significant.Our goal is to find and measure the 
individual attributes that would make a difference in a 
visually impaired when interacting with a 
computer.Current input devices force users to stick 
with inflexible interfaces, despite their wide range of 
skills. Users must struggle to use the interface as-is, 
and may or may not come out of their difficulties. 
Several design approaches have highlighted this issue 
in order to offer users better and more adequate 
interfaces. 
 
II. RELATED WORK 
 
A. Braille Keyboard 
This is the first effective communicating device 
design for visually impaired people. The Braille 
comprised of 6 DOTS placed at the two columns and 
three rows. Each  
Alphabet is denoted by combination of six dots. The 
user needs to sway the letters by feeling the dots. It 
has numerous notations to remember. 
 

 
Fig.1 Braille Keyboard Model 
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B.Braille Touch 
Braille Touch takes advantage of the capabilities of 
those who know the Braille alphabet. The touch 
screen serves as a representation of the Braille cell, 
having six large targets representing each of the dots 
positions. These targets were made large and mapped 
to the corners and edges of the screen to allow an 
easy search. To mark/clear a dot, a long press is 
required. After marking all the necessary dots for a 
Braille character, in whichever order the user desires, 
a double-tap in any part of the screen accepts it. 

 
Fig.2 Braille Touch Model 

 
C.Slide Type 
This is first Non-Braille keyboard for visually 
impaired people. [3]Slide Type consists of large 
screen with a zoomed box at the centre. The alphabets 
are present at the lower end with bi-directional arrows 
for purpose of navigation “OK” button and “CLEAR” 
button is present at the end for confirmation and 
rejection respectively. 

 
Fig.3 Slide Type Prototype 

 
D.Hand Gesture Recognition 
This employs “Graffiti” technique. The device 
captures the hand gestures and transforms to 
corresponding characters. Graffiti refers to rough way 
of writing (a graphically written). This is limited to 
LINUX system. 

 
Fig.4 Graffiti alphabets 

 
Fig.5 Hand Gesture Prototype 

 
E. NavTouch: 
NavTouch also uses a gesture approach, allowing 
blind users to navigate through the alphabet using 
only four directions. The user shouldgo horizontally 
or vertically, using vowels as shortcuts to the desired 
letter. Speech feedback is simultaneously received 
and split or double-tap is used to confirm a selection. 
To complement navigation, special functions (e.g. 
erase, menu) were placed on screen corners 

 
Fig.6 NavTouch Prototype 

 
F. MultiTap: 
The MultiTap approach uses the same mechanism 
and selection mechanism of the normal QWERTY 
keyboard. However, the layout presented is similar to 
keypad-based devices. We chose this method since 
this is a familiar letter arrangement to most users. 
There are twelve medium size buttons, each one 
featuring a set of characters, thus reducing the 
number of targets on screen. To enter a letter, users 
must split or double tap multiple times, according to 
the character position in the group. 

 
Fig.6Multitap Prototype 
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III. PROPOSED WORK 
 
A. Hardware Keyboard 
Over proposed system comprised of only two 
symbols and a switch (dot switch). “HASH” and 
“CROSS” are the two symbols. The dot switch is 
used to shift the characters. In addition to this wehave 
two modes X and X for alphabets and numbers inputs 
respectively. The specifications of the design are as 
follows: 
 X refers to the numeric (0-9) in theHASH 
and special characters in CROSS 
 X refers to the alphabets (A-Z) both 
inHASH & CROSS 
 There are 17 projection onto 
thekeypad/keyboard which are used to sense 
thecharacters 
 
The special five switches areexplained below. 
 
Dot – Differentiate two characters in thesame block. 
(Eg) In the first block of X mode,if three projections 
are selected (AB) thenA will be acquired by default 
and B is selected if this DOT is pressed. 

 
Fig.8 System Architecture 

 
Enter – This key is used to create a new line as in 
ordinary keyboard. 
Space – This key is used to create a blank space 
character. 
Back – This key is used as backspace character. 
Speak – This can be utilized to convert the typed text 
into speech for verification for the Visually Impaired. 
B.Block Diagram 

 
Fig.9 Block diagram of Hardware Keyboard 

 
The wires of the resistive touch screen are connected 
to the ports of pic controller. The pic controller has an 
inbuilt analog to digital converter which converts 

user’s analog input to digital form. It supports 
USART (Universal Synchronous Asynchronous 
Receiver and Transmitter) which performs serial 
communications such as RS-232 (comport) 
communications. Level Convertor increases the 
voltage from PC ±12.  The Transformerwhich takes 
230V input enters into the Rectifier through which 
waves are amplified and passes into the filter. The 
filtered form of output is controlled using the 
Regulator. The final output is given to PC using the 
RS232 and each alphabet is obtained onto the screen. 
 
C. Touch Sensing  
Touch sensing is the detection and measurement of a 
contact force at a defined point. A touch sensor can 
also be restricted to binary information, namely 
touch, and no touch. It should be recognized that the 
operation of a touch sensor is very dependent on the 
material of the object being gripped.  
The touch sensor is a resistive based sensor where the 
change in the resistance produced produces the 
change in the position and hence is used in selecting 
of characters.  
 

 
Fig.9 Working of Touch Sensing 

 
IV. IMPLEMENTATIONS 
 
A.PIC Controller 
This controller uses inbuilt ADC that converts analog 
gestures to digital signal. PIC is preferred due to 
following reasons. 
 Has more RAM memory when compared to 
8051. 
 PIC has RISC (reduced instruction set 
computers) architecture which means reduction of the 
cycle at the cost of instruction per program. 
 8051 has 250 instruction which take 1 to 4 
machine cycle to execute while PIC has nearly 40 
instruction 
 Do not support USART (Universal 
Synchronous Asynchronous Receiver Transmitter) 
therefore it cannot perform serial communications 
such as RS-232 (comport) communications. 
 
B. Four Inch Resistive Touch Screen 
This is regular mobile touch screen. Resistive is 
chosen because it is faster than capacitive. 
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 More reliable. 
 Can operate with any pointing device like 
pen, nails, stylus entry. 
 Can operate at any level of humidity. 
 More accurate than capacitive touch screen. 
 
C.Switches 
These are ordinary switches used for special purposes 
like, BACKSPACE, ENTER, SPACE, SPEAK 
andDOT. 
By using the above hardware, our circuit is designed. 
The design is implemented using following 
softwareMPLAB IDE, to create, edit, and compile the 
embedded C language. 
X-CTU to monitor the serial port input given to the 
computer.  
VISUAL BASIC to control the speak output module. 
Systems default audio files is used for this purpose. 
Our system is compatible with Windows 7. 

 
FUTURE ENHANCEMENT AND 
CONCLUSION 
 
As far as the implementation part of the project is 
concerned, a single application program that is 
compatible with regular touchpads is a future 
enhancement of the project. This in turn makes it 
possible to use a normal keyboard and Touchpad in 
parallel. This can be implemented by merging the 
Default driver application with our own driver 
application. The Letter by Letter speaking can 
sometimes cause confusion for them. Hence this can 
be replaced to “ENTIRE WORD”. 
This work is aimed towards the welfare of visually 
impaired people. The visually impaired have an 
exposure to all the latest equipment made especially 
for them, but none has attempted a better research 
over this issue. Hence, this is sure to create a 
revolution in its own field and ensure complete 
support from people of different societies. Our work 
helps the visually impaired to interact with the 
computer system at a maximum probability and 
easier to communicate. At the international arena this 
project will definitely achieve greater heights and get 
awesome response from every community for helping 
the blind. For this all we need is efforts from 
ENGINEERS like us. 
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