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Abstract— The visually impaired are the people who can
have permanent or temporary loss of vision. Such pgle
cannot see, read or write as normal human beings. Elne are
several substituting equipment’s and aid to help tém to lead
a normal life. Similarly to read, Braille notations are used.
These Braille notations These Braille editions are vailable
for each language. This paper introduces design of mew
independent electronic device which enables a vidia
impaired person to read messages from cell phoneBespite
of technological these persons are unable to utiéz the
opportunity to share messages through modern gadget
without help from normal persons. Here the message
received in a mobile phone is converted into Bra#l format
using Arduino Due. This is also an initiative to redice the
difficulties faced by visually challenged persons ot read
messages from modern gadgets autonomously with eased
comfort.

Index Terms— Braille letters, Arduino Due, ARM Cortex
M3, vibration motor, Bluetooth HC-05 kit.

. INTRODUCTION

Blindness is one of the largest disabilitiegha world.
From the statistics of world health organization528
million people are visually challenged worldwide9 3
million people are blind and 246 have low visionsyally
challenged people can play an effective role ingheiety
with the help of many assistive devices. In the emod
world with rapid advancement in communication pes;e
gadgets like cell phones and emails have become an
inseparable part of modern lives. One of device was
reading aid[6] with a lens system to form a 1.6agmified
image on a 24 x 6 array of 10-mil diameter fiberbe
fibers were bundled into a flexible cable, whicansmits
the image to the phototransistors and electromdseach
fiber were connected to a corresponding phototsarsi
These arrangement enable to build a probe smaligintm
be moved very close to the binding of most bookscian
the complete line that was printed. The image vess 0
the phototransistors and electronics and each fileéng
connected to a corresponding phototransistor. These
arrangements enable to build a probe small enooidiet
moved very close to the binding of most books &nsihe
complete line that was printed. It consists of atptsensor
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whose aperture was equal to or smaller than tigevidth
of the letters for sampling the image. After redtign, the
corresponding characters were given as the tamtitput
to the user. In this work, the scanning of text and
recognition of the text was not very efficient ghdy were
not able to resolve the characters every time.nother
work [2][10], it describes an aid to read the hamohted
documents for the visually impaired people. Itdols a
structural rule-based character recognition systesimg
topological analysis of character's profile. Thizsswised to
obtain the character's profile from boundariesndfvidual
characters within the digitized image and thus atizr
classification, which will be difficult to identifythe
varying patterns of hand written documents. Ther fou
profile analysis was not efficient to detect thearctter.
After recognition, it is more difficult to apply xe to
speech because it need too large database. Recently
electronic pen [4][8] aiding visually impaired tead the
text was proposed. They suggest for the use ohaybéch
consists of a camera, conversion software, word
repository, text-to-audio converter .Using multicas
broadcast modes such as wi-fi or unicast the messag
using ZigBee protocol, the audio stream can beeshar
among peers. The text to audio conversion requiteg
database. The system has to recognize the eachctdrar
and thus the word then find the word's appropréatdio
file from the huge database and then transmit them.
Another electronic reading aid [3] where thenfed text
was captured and it will recognize the charactémguthe
OCR system. The ARDUINO UNO board receives the
ASCII representation of the character OCR systerttwh
correspondingly actuates the Braille display. Thsually
impaired person could understand the printed telxérw
they touches the Braille setup. Other handheldagsvihat
are developed for visually impaired people are web
browser[9], ultrasonic sensor for range measurement
[8letc.,
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Il. DETAILED VIEW OF DEVICE

A. Braille

Braille is a series of raised dots that can be reildl the
fingers by people who are blind or whose eyesighat
sufficient for reading printed material. Teachgrarents,
and others who are not visually impaired ordinariyad
braille with their eyes. Braille is not a languageit it is a
code by which other languages may be written aad.re
device. The standard cells have one to six dote. ddts
are arranged in two parallel columns of three pmsst
each [6]. Fig. 1 shows the representation of thgliEm
alphabet in Braille. Thus the Basic requirement &or
person to use this device is that he/she should havasic
knowledge of the Braille letters. Braille symbolse a
formed within units of space known as braille cefisfull
braille cell consists of six raised dots arrangadtwo
parallel rows each having three dots. The dot jpostare
identified by numbers from one through six. Sixbysf
combinations are possible using one or more ofettsds
dots. A single cell can be used to represent ahahlgt
letter, number, punctuation mark, or even a whadedw
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Figure 1:Braille letters

B. Arduino Due

The Arduino Due is a microcontroller board based on
the Atmel SAM3X8E ARM Cortex-M3 CPU. It is the firs
Arduino board based on a 32-bit ARM core
microcontroller. It has 54 digital input/output pin(of
which 12 can be used as PWM outputs), 12 analogtsnp
4 UARTSs (hardware serial ports), a 84 MHz clock| 8B
OTG capable connection, 2 DAC (digital to analog),
TWI(Two Wire Interface), a power jack, an SPI hazale
JTAG header, a reset button and an erase buttoa. Th
board contains everything needed to support the
microcontroller; simply connect it to a computerttwia
micro-USB cable or power it with a AC-to-DC adapter
battery to get started. The Due is compatible wvéth
Arduino shields that work at 3.3V. The Due has a2
ARM core that can outperform typical 8-bit
microcontroller boards. The most significant diffieces
includes a 32-bit core, that allows operations ohytes
wide data within a single CPU clock. ,CPU Clock at
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84Mhz,96 KBytes of SRAM, 512 KBytes of Flash
memory for code,a DMA controller, that can reliethe
CPU from doing memory intensive tasks. The bootwad
is preburned in factory from Atmel and is storedan
dedicated ROM memory. The available SRAM is 96 KB
in two contiguous bank of 64 KB and 32 KB. All the
available memory (Flash, RAM and ROM) can be
accessed directly as a flat addressing spacetissible to
erase the Flash memory of the SAM3X with the onBhoar
erase button. This will remove the currently load&dtch
from the MCU. To erase, press and hold the Erasierbu
for a few seconds while the board is powered.

C. Programming of Arduino

The Arduino Due can be programmed with the Arduin
software .Uploading sketches to the SAM3X is dgfdr
than the AVR microcontrollers found in other Ardoin
boards because the flash memory needs to be drafme
being re-programmed. Upload to the chip is manamged
ROM on the SAM3X, which is run only when the chip's
flash memory is empty. Either of the USB ports ¢en
used for programming the board, though it is
recommended to use the Programming port.

Programming port can be used by selecting "Arduino
Due (Programming Port)" as your board in the Arduin
IDE. Connect the Due's programming port (the oosest
to the DC power jack) to your computer. The
programming port uses the 16U2 as a USB-to-sehigd ¢
connected to the first UART of the SAM3X (RX0 and
TX0). The 16U2 has two pins connected to the Rasdt
Erase pins of the SAM3X. Opening and closing the
Programming port connected at 1200bps triggersaad*h
erase” procedure of the SAM3X chip, activating Hrase
and Reset pins on the SAM3X before communicatirth wi
the UART. This is the recommended port for
programming the Due. It is more reliable than tkeft'
erase" that occurs on the Native port, and it shoubrk
even if the main MCU has crashed.

Native port can be used by selecting "Arduino Due
(Native USB Port)" as your board in the Arduino IDEhe
Native USB port is connected directly to the SAM3X.
Connect the Due's Native USB port (the one closette
reset button) to your computer. Opening and closirey
Native port at 1200bps triggers a 'soft erase'qutare: the
flash memory is erased and the board is restaritdtiae
bootloader. If the MCU crashed for some reasos likely
that the soft erase procedure won't work as thisqaure
happens entirely in software on the SAM3X. Operang
closing the native port at a different baud ratt madt reset
the SAM3X.

D. Vibration motors

The Vibration motors are arranged in a 3x2 matrix
which form a refreshable Braille display. Vibratsoare
produced in these motors corresponding to the IBrail
alphabet Vibration motor is a compact size corele€s
motor used to informs the users of receiving tigaali by
vibrating, no sound. Vibration motors are wideledsn a
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variety of applications including cell phones, hseid,
pagers, and so on. The main features of vibratiotor is

the magnet coreless DC motor are permanent, which

means it will always have its magnetic propertigslike
an electromagnet, which only behaves like a maghein
an electric current runs through it); another nfaature is
the size of the motor itself is small, and thghtiweight.
Moreover, the noise and the power consumption tiat
motor produce while using are low. Based on those
features, the performance of the motor is highliabde.
The vibration motors are configured in two basidetées:
coin (or flat) and cylinder (or bar).Vibration usedre is
cylinder type. The rotor is the non-stationarytpafr a
rotary electric motor. The wires and magneticdfief the
motor are arranged so that a torque is developedtdhe
rotor's axis. The stator is the stationary partaofotary
electric motor. It could be worked as the magneltdfand
interact with the armature to create motion. Anothe
function of the stator is it could act as the aumatwhich
receives its influence from moving field coils dretrotor.
A commutator is a rotary electrical switch in certeypes
of electric motors or electrical generators thaiqukcally
reverses the current direction between the robor the
external circuit. In a motor, it applies power twe tbest
location on the rotor, and in a generator, pickspafver
similarly. As a switch, it has exceptionally longe]
considering the number of circuit makes and brehks
occur in normal operation. The armature in thisandg a
set of thin metal plates stacked together, with topper
wire coiled around each of the three poles of timeature.
The main function of the armature is to convert the
magnetic energy into the kinetic energy. In ordemake a
vibrating alert, a weight mass need to be attadbetthe
shaft. Through the high speed displacement of vigtpk
vibration can be achieved.

The cylinder shape is also called bar-type vibratio
motor. This vibrating motor is essentially a motbat is
improperly balanced. In other words, there is aft of
centered weight attached to the motor's rotatiehatft that
produces a centrifugal force  while rotating. This
unbalanced force displaces the motor. Its high &pee
displacement makes the motor to wobble, which makm
as the ‘“vibrating”. The wobble can be changed by t
weight mass you attach, the weight's distance dcsttaft,
and the speed at which the motor spins. What's pibee
centrifugal force, which is generated by the rogtan
unbalanced weight, causes the motor vibrate ini® @k
axis and X axis). Besides, the centrifugal forca te
calculated through the equations on figure 3. Aditay to
the relationship of each components in this eqoaitois
easy to tell that a larger weight mass with a higgféset
from the shaft will produce more force and hencereano
vibration amplitude. Moreover, increasing the voéa
supplied to the motor will increase its speed, toedefore
the vibration frequency, as well as the vibratiompétude.
The input voltage of cylinder vibration motor i®fn 3.3V
to 5V.
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Figure 2: Vibration motor

E. HC-05 Bluetooth module

Bluetooth is a wireless technology standard fo
exchanging data over short distances. Bluetooth was
standardized as IEEE 802.15.1, but the standardois
longer maintained. Bluetooth operates in the ranfe
2400-2483.5 MHz (including guard bands) [5]. Tladri
the globally unlicensed Industrial, Scientific akt&dical
(ISM) 2.4 GHz short-range radio frequency band.
Bluetooth uses a radio technology called frequency-
hopping spread spectrum. The transmitted datavisledti
into packets and each packet is transmitted onodribe
79 designated Bluetooth channels. Each channelahas
bandwidth of 1 MHz. The first channel starts at240Hz
and continues up to 2480 MHz in 1 MHz steps. Itallsu
performs 1600 hops per second, with Adaptive Fraque
Hopping (AFH) enabled. The transmitted data is dbdi
into packets and each packet is transmitted onobribe
79 designated Bluetooth channels. Each channelahas
bandwidth of 1 MHz. The first channel starts at 240Hz
and continues up to 2480 MHz in 1 MHz steps. Itallyu
performs 1600 hops per second, with Adaptive Fraque
Hopping (AFH) enabled. HC-05 module is an easyde u
Bluetooth SPP (Serial Port Protocol) module, desigior
transparent wireless serial connection setup. Seoa
Bluetooth module is fully qualified Bluetooth V2. BBR
(Enhanced Data Rate) 2Mbps Modulation with complete
2.4GHz radio transceiver and baseband. It uses CSR
Bluecore 04-External single chip Bluetooth systeithw
CMOS technology and with AFH(Adaptive Frequency
Hopping Feature).
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Figure 3: HC-05 Bluetooth module Figure 4: Block Diagram
When a new message is arrived in the mobile ghttre

The input voltage required for Bluetooth HC-853i3V. android application used will transfer the message
The pins available in this module are Vcc, Key, &es Arduino Due controller using Bluetooth communicatio
ground (Gnd), transmitter (Tx) and receiver(Rx).eTh  The HC-05 Bluetooth module used in the controlléf w
transmitter (Tx) should be connected to receiver gmd receive the message from the mobile phone. Then the
receiver pin should be connected to the transmgtiterof message received will be used to generate corrdppn

Arduino Due respectively [5]. Braille code according to Universal Braille CodeheT

vibration motors arranged in 3x2 format is used to
generate the Braille format. The visually impaietson

lll. WoRrkiNG OFDEVICE can sense the Braille code using their fingers.

The Braille format is generated using Braille fotma
setup connected to Arduino Due. Braille format petu
consists of six cylinder type vibration motor whidh IV. CONCLUSION
arranged in a 3x2 format. The visually impairedspercan
sense the Braille alphabets using his two fingehschv
will be according to the universal Braille code. €Th
materials such as sponges which will not transié t
vibrations are chosen and the vibrators are mouoved
it. Bluetooth device in the mobile phone act astiaster
which is used to transmit message and HC-05 Bldiletoo
device act as slave which is used to receive thesage.
Baud rate of HC-05 should be set as 9600bps foa dat

This portable device will generate Braille formaing
vibration motor. The visually impaired person camse
the Braille letters using their fingers. Now, thisvice will
generate Braille letters for English language orlly.
future, the system can be implemented to generedild3
letters for any languages.
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