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Abstract - We are all aware of the hardships faced by the not so fortunate people. With the largest population of blind 
people in our country, we have proposed a system that would be beneficial for the visually impaired kids which will open the 
doors for them to lead a life that is, if not normal, at least close to normal. We believe that learning starts at a very young 
age; hence we have targeted children between the ages 3 to 6 and inculcate the basic concepts of Braille in our native 
language Tamil, such that they flourish in the future.  We have created a Haptic Interface with the help of Arduino board and 
made use of Laptops for Automatic speech recognition that helps them in active learning. We have also included learning in 
various difficulty levels such as Easy, Intermediate, and Hard which would pop up based on the reactions and the answers 
given by them. 
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I. INTRODUCTION  
 
Braille is a tactile writing system used by people who 
are blind or visually impaired. Users can read 
computer screens and other electronic devices with 
this technology. Braille cells are not the only thing to 
appear in Braille text. There may be embossed 
illustrations and graphs, with the lines either solid or 
made of series of dots, arrows, bullets that are larger 
than Braille dots, etc. A full Braille cell includes six 
raised dots arranged in two lateral rows each having 
three dots. The dots positions are identified by 
numbers from one through six.64 solutions are 
possible from using one or more dots. A single cell 
can be used to represent an alphabet letter, number, 
punctuation mark, or even an entire word. 
Braille literacy is critical to the visually impaired 
person. It is their key to literacy,   successful 
employment   and independence.   Incidentally,   only 
a   small   percentage   of visually impaired people 
read Braille, this is due to the prohibitive costs of 
Braille   displays   and   ineffective   methods   of 
Braille teaching. A challenge for such an interface 
would be to be usable enough for young visually 
impaired children to manipulate.  To  this  end  we 
have  tried  basing  the  design  upon  various  non-
visual  interactions  like  swipes,  haptic feedback and 
audio  instructions. 
As alphabets are the fundamental to learning. When a 
person is well versed with the basic alphabets it will 
help the person to master that language and so on 
helping them to study about any subject using that 
language. As it is crucial for visually impaired 
children to learn alphabets at the age of 3 or 4, so that 
in turn with this command of language they can 
specialize in any field of study of their choice.  

Braille is a tactile writing system used by people who 
are blind or visually impaired. It is traditionally 
written with embossed paper. Braille-users can read 
computer screens and other electronic supports thanks 
to refreshable Braille displays. They can write Braille 
with the original slate and stylus or type it on 
a Braille writer, such as a portable Braille note-taker, 
or on a computer that prints with a Braille embosser. 
Braille is named after its creator, Frenchman Louis 
Braille, who lost his eyesight due to a childhood 
accident. In 1824, at the age of 15, Braille developed 
his code for the French alphabet as an improvement 
on night writing. He published his system, which 
subsequently included musical notation, in 1829. The 
second revision, published in 1837, was the 
first binary form of writing developed in the modern 
era. 
Braille characters are small rectangular blocks 
called cells that contain tiny palpable bumps 
called raised dots. The number and arrangement of 
these dots distinguish one character from another. 
Since the various Braille alphabets originated 
as transcription codes of printed writing systems, the 
mappings (sets of character designations) vary from 
language to language. Furthermore, in English 
Braille there are three levels of encoding: Grade 1 – a 
letter-by-letter transcription used for basic literacy; 
Grade 2 – an addition of abbreviations and 
contractions; and Grade 3 – various non-standardized 
personal short hands. 
Braille cells are not the only thing to appear in braille 
text. There may be embossed illustrations and graphs, 
with the lines either solid or made of series of dots, 
arrows, bullets that are larger than Braille dots, etc. A 
full Braille cell includes six raised dots arranged in 
two lateral rows each having three dots.[3] The dot 
positions are identified by numbers from one through 
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six.[3] 64 solutions are possible from using one or 
more dots.[3] A single cell can be used to represent an 
alphabet letter, number, punctuation mark, or even an 
entire word.[3] 
In the face of screen-reader software, Braille usage 
has declined. However, Braille education remains 
important for developing reading skills among blind 
and visually impaired children, and Braille 
literacy correlates with higher employment rates. 
The sense of touch is quite rich and includes beside 
the 
Coetaneous sensitivity, the sensitivity to an applied 
pressure. Vibration and a variation in the temperature 
This system makes use of tactile user interface. 
Tactile interfaces are used to communicate 
information through the sense of touch, which is an 
area of growing interest in the research community. 
Potential applications include virtual training for 
surgeons, remotely touching materials via the 
Internet, automotive industry, and active interfaces 
for blind persons, and sensory substitution devices. 
Arduino is an open source, computer hardware and 
software company, project, and user community that 
designs and manufactures microcontroller kits for 
building digital devices and interactive objects that 
can sense and control objects in the physical world. 
The project's products are distributed as open-source 
hardware and software, which are licensed under 
the GNU Lesser General Public License (LGPL) or 
the GNU General Public License (GPL) permitting 
the manufacture of Arduino boards and software 
distribution by anyone. Arduino boards are available 
commercially in preassembled form, or as do-it-
yourself kits. 
Arduino board designs use a variety of 
microprocessors and controllers. The boards are 
equipped with sets of digital and 
analog input/output (I/O) pins that may be interfaced 
to various expansion boards (shields) and other 
circuits. The boards feature serial communications 
interfaces, including Universal Serial Bus (USB) on 
some models, which are also used for loading 
programs from personal computers. The 
microcontrollers are typically programmed using a 
dialect of features from the programming 
languages C and C++. In addition to using traditional 
compiler toolchains, the Arduino project provides 
an integrated development environment (IDE) based 
on the Processing language project. 
Arduino/Genuino Uno is a microcontroller board 
based on the ATmega328P (datasheet). It has 14 
digital input/output pins (of which 6 can be used as 
PWM outputs), 6 analog inputs, a 16 MHz quartz 
crystal, a USB connection, a power jack, an ICSP 
header and a reset button. It contains everything 
needed to support the microcontroller; simply connect 
it to a computer with a USB cable or power it with a 
AC-to-DC adapter or battery to get started.. You can 
tinker with your UNO without worring too much 
about doing something wrong, worst case scenario 

you can replace the chip for a few dollars and start 
over again. 
 
"Uno" means one in Italian and was chosen to mark 
the release of Arduino Software (IDE) 1.0. The Uno 
board and version 1.0 of Arduino Software (IDE) 
were the reference versions of Arduino, now evolved 
to newer releases. The Uno board is the first in a 
series of USB Arduino boards, and the reference 
model for the Arduino platform; for an extensive list 
of current, past or outdated boards see the Arduino 
index of boards. 
A solenoid valve is 
an electromechanically operated valve. The valve is 
controlled by an electric current through a solenoid: 
in the case of a two-port valve the flow is switched on 
or off; in the case of a three-port valve, the outflow is 
switched between the two outlet ports. Multiple 
solenoid valves can be placed together on a manifold. 
Solenoid valves are the most frequently used control 
elements in fluidics. Their tasks are to shut off, 
release, dose, distribute or mix fluids. They are found 
in many application areas. Solenoids offer fast and 
safe switching, high reliability, long service life, good 
medium compatibility of the materials used, low 
control power and compact design. Besides the 
plunger-type actuator which is used most frequently, 
pivoted-armature actuators and rocker actuators are 
also used. 
 
II. FEATURES 

 
The main important feature of this system is to help 
visually impaired children from ages 3 to 4 to learn 
the basic alphabets in our native language Tamil. As 
learning alphabets of any language is a crucial part to 
all the children, especially for children who are 
visually impaired it takes loads of effort to learn the 
fundamental alphabets in Braille system.  
 
Secondly, for teaching a child with visual imparity it 
requires a caretaker or a trainer to constantly stay 
with the child to guide them through the various 
stages and various alphabets. So, if each child is 
assigned with a trainer, it would take endless amount 
of trainers to educate lacks of children. This system is 
fully automated, in such a way that the application 
has to be only stared by the trainer. Once the child 
places his/her hand on the device, it enables the child 
to easily learn all the alphabets.  
 
Thirdly, taking into account of the size of tactile 
based Braille books, the size of the tactile surface is 
very small, so it takes a long time for the child to 
understand the alphabets and follow them. There is 
much chances for mistaking a alphabet for another 
alphabet. So, this device has a automatic dynamic 
tactile surface which is large in size. Therefore, the 
child can easily follow it.  
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In addition, it displays only one alphabet at a time. So 
that there will not be any confusion for mistaking one 
alphabet for another.  
 
III. SYSTEM DESIGN 

 

 
Figure 1 : Architecture Diagram 

 
IV. IMPLEMENTATION 
 
The system consists of hardware as well as software 
design, which we believe will make the learning 
easier for the children. This project consists of two 
modes namely Practice mode and Learning mode that 
we will see in more detail soon. In order to start the 
implementation, we just need to start the application 
that we created using Visual Basic 2008. The children 
will be given a headset through which interactive 
learning process starts. The visually impaired kids 
have the option of choosing if they want to learn 
braille, or practice whatever they have learnt.  
We have designed the system in such a way that the 
kids can learn Tamil braille at their own pace which 
they are comfortable at. In the learning phase, speech 
will be prompted from the system and the children 
can be able to hear that via the earphones. Now, there 
will be a haptic interface in which the children will 
place their hands and feel the Tamil braille alphabets 
popping out from the kit with the help of the springs 
and the solenoid valve. Now, the popping up of the 
pins will correspond to the speech heard by the kids. 
Thus, they both go hand in hand. By this, they will be 
able to learn this language at their own pace and in a 
much more effective way. 
On the other hand, in the practice mode, we provide 
the children with tasks with which they will be able to 
practice Tamil braille. If they have guessed the 
alphabet correctly, the system will prompt that it is 
the correct answer and vice versa. This approach will 
make the children more confident about not only 
learning this language, but also to themselves as it 
would be a great morale booster to the not so 
fortunate kids. As a result, if they keep trying and 
practicing, there will be a significant increase in the 
quality of education for the visually impaired. Hence, 

this is how the implementation of this project takes 
shape.  

 
A. ARDUINO UNO 
Arduino/Genuino Uno is a microcontroller board 
based on the ATmega328P (datasheet). It has 14 
digital input/output pins (of which 6 can be used as 
PWM outputs), 6 analog inputs, a 16 MHz quartz 
crystal, a USB connection, a power jack, an ICSP 
header and a reset button. It contains everything 
needed to support the microcontroller; simply connect 
it to a computer with a USB cable or power it with a 
AC-to-DC adapter or battery to get started.. You can 
tinker with your UNO without worrying too much 
about doing something wrong, worst case scenario 
you can replace the chip for a few dollars and start 
over again. 
"Uno" means one in Italian and was chosen to mark 
the release of Arduino Software (IDE) 1.0. The Uno 
board and version 1.0 of Arduino Software (IDE) 
were the reference versions of Arduino, now evolved 
to newer releases. The Uno board is the first in a 
series of USB Arduino boards, and the reference 
model for the Arduino platform; for an extensive list 
of current, past or outdated boards see the Arduino 
index of boards. 
 
B. SOLENOID VALVE 
A solenoid valve, otherwise known as an electrically-
operated valve is an automatic valve which serves the 
purpose of removing the need for an engineer to 
operate a valve manually. 
Solenoids operate using an electromagnetic solenoid 
coil to change the state of a valve from open to 
closed, or vice-versa. If the solenoid valve is 
‘normally closed’, when the coil is energized, the 
valve gets lifted open by the electromagnetic force 
produced by the coil. 
There are 3 main different technologies; Direct 
acting, In-direct acting and Forced-lift piston type. 

 Direct-acting valves require no differential pressure 
to remain in their rest state and in the NC version, 
they will only allow flow once energized. These 
valves are very robust and can be used in a process 
line for simple isolation purposes of for safety 
purposes. The can also be used on the outlet to a tank 
where sometimes pressure can get very low but the 
valve needs to remain open. 

 In-direct acting valves require a pressure differential 
across the inlet and outlet to allow them to stay in 
their rest state. For example if a valve was normally 
open and there was not a large enough pressure 
differential, the valve could be intermittent and 
possibly close if inlet pressure dropped too low. 
These valves should only be used if pressure levels 
are within the parameters specified in the datasheet 
and IOM instructions. 

 Forced-lift valves are used in high pressure 
applications where neither of the above valve types 
can deal with the higher pressure processes such as 
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40 Bar plus. This valve uses a much bigger and 
higher power coil to open or close and the seat of the 
valve is directly connected to the bottom of the 
piston/plunger assembly eliminating the need for a 
diaphragm. 
 
C. STEP DOWN TRANSFORMER 
A transformer is an electrical device that transfers 
electrical energy between two or more circuits 
through electromagnetic induction. A varying current 
in one coil of the transformer produces a varying 
magnetic field, which in turn induces a voltage in a 
second coil. Power can be transferred between the 
two coils through the magnetic field, without a 
metallic connection between the two circuits, a step-
down unit, this transformer converts high-voltage, 
low-current power into low-voltage, high-current 
power. The larger-gauge wire used in the secondary 
winding is necessary due to the increase in current. 
The primary winding, which doesn’t have to conduct 
as much current, may be made of smaller-gauge wire. 
 
D. SWITCH MODE POWER SUPPLY 
A switch mode power supply (SMPS) is basically an 
electronic power supply which efficiently converts 
electrical power. It transforms power coming from 
the main source and gives it to the load like 
transformer. It converts current and voltage 
characteristics. The transistor in this supply switches 
between low dissipation, full off and full on states 
and therefore it does not spend much time in the high 
transition states. Due to this, the wastage of energy is 
minimized. By changing the on and off time we 
achieve voltage regulation in it. These switch mode 
power supplies are usually smaller in size and lighter 
in weight as compared to the linear supply.  This is 
mainly because of the smaller size and weight of the 
transformer used in it. 
 
E. RELAY SWITCH CIRCUIT 
Relays are electromechanical devices that use an 
electromagnet to operate a pair of movable contacts 
from an open position to a closed position. The 
advantage of relays is that it takes a relatively small 
amount of power to operate the relay coil, but the 
relay itself can be used to control motors, heaters, 
lamps or AC circuits which themselves can draw a lot 
more electrical power. 
The electro-mechanical relay is an output device 
(actuator) which come in a whole host of shapes, 
sizes and designs, and have many uses and 
applications in electronic circuits. But while electrical 
relays can be used to allow low power electronic or 
computer type circuits to switch relatively high 
currents or voltages both “ON” or “OFF”, some form 
of relay switch circuit is required to control it.The 
design and types of relay switching circuits is huge, 
but many small electronic projects use transistors and 
MOSFETs as their main switching device as the 
transistor can provide fast DC switching (ON-OFF) 

control of the relay coil from a variety of input 
sources so here is a small collection of some of the 
more common ways of switching relays. 
 
V. EXPERIMENTAL RESULT 
 
1. LEARNING PHASE 
The Learning phase helps the user in getting started 
with Tamil Braille from the very beginning. Since we 
have mentioned already that young children are 
focussed here, we need to keep in mind all the factors 
that a child may face and we have tried to improve it.  
 

 
Figure 2 : implementation for Learning Braille through tactile 

memory 
 
In order to aid the user upon developing tactile 
memory, this phase activates the senses of touch and 
hearing to reinforce learning. As stated earlier, it 
simultaneously outputs Braille characters and their 
respective sounds on the display and the headset 
respectively. We have designed it in such a way that 
the kids can learn at their own pace and in order to 
develop the tactile memory, the repetition of the 
alphabets in Tamil braille will help a great deal and 
hence, we have incorporated that as well. 
 
2. PRACTICE PHASE 
The children can  be  tested  using  the Practice phase  
which  generates a random character on the Braille 
display and the application  on  the Visual Basic 2008 
will prompt  whether or not the answer  is correct or 
not. This is done when the audio output of the child is 
compared with the system. If the comparison is true, 
then the answer is correct and if it does not match, the 
system will prompt otherwise. 
 

 
Figure 3: Implementation of different Modes 
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CONCLUSION AND FUTURE 
ENHANCEMENTS 
 
We can infer that this kind of interactive approach is 
much more beneficial to the visually hampered kids 
and it will make them understand better the Tamil 
braille, which will be vital in their future.  
This is only a tiny step towards improving the lives of 
these kids. In order for this to reach larger audiences, 
we must try to develop this in many more regional  
languages and not confine only to a specific set. This 
will provide the children to learn multiple languages 
and make them multi lingual that will open their 
world of communication to a completely new 
dimension and try to align their lives to absolute 
normal. 
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