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ABSTRACT
This project delineates the design and development of a braille-based electromechanical
system for the deaf, dumb and blind persons to communicate effectively with the society. The
system receives inputs through OCR technology (using USB camera) and voice commands
(using portable microphone). 12 servo motors were connected to an in-house developed braille
system and controlled by Arduino UNO and python script. As per the input received,
corresponding servo motors were triggered to create a braille impression for the user. Braille
considers the tactile sensation felt by the user through the embossing or other raised forms. The
triggering of servo motor was as per the universal Braille Language. This is a low-cost and
portable system which aims at social upbringing and togetherness of differently-abled persons.
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l.Introduction
Communication is very important in our day to day life. It is the process by which two or more
people exchange ideas, facts, feelings, or impressions in ways that each gains a common
understanding of the meaning, intent, and use of message. Also it is an integral quality as a
human being and an important medium to share our emotions and thoughts with others. To mix
up with the world, communication helps in exchanging thoughts, feelings, opinions and much
more. Communication serves as a basic need to get recognized in a group and a crucial activity
to stay close to one’s community [1]. To sound fair, communication is one of the fundamental
rights of a person. However, the physically disabled people like blind, deaf, or dumb face a
major challenge to have an effortless dialogue exchange with the present world [2]. Lack of
communication leads to loneliness which can separate the physically disabled person from the
society [3]. It also lowers the human self-respect which further may lead to taking up wrong
decision or push the disabled person in depression. From recent years Braille has lowered the

problem of physically impaired people [4]. Braille language consists of several rectangular
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blocks called cells that have tiny bumps called raised dots. There are 6 dots in each cell. The
number and arrangement of these raised dots distinguish one character from another. A fixed
pattern in which the dots are raised, represent the particular English alphabets. Braille considers
the tactile sensation felt by the user through the embossing or other raised forms [5]. It is a
script or a writing system which uses the virtue of the physical touch of the patterns representing
the alphabets, punctuations and other necessities in our normal language. By moving the hand
over the cell can make the disabled person feel the pattern of dots raised and further correlating
it with the required alphabets will make him or her recognize it. This project takes the input in
several forms as per the need and ability of the person. Further, this input is converted into the
Braille language through the Python coding and servo motor mechanism. This device can be
used by large number of people like blind, deaf, dumb, blind-deaf, deaf-dumb, blind-dumb and
blind-deaf-dumb to convey and raise their voice in the world as well as to communicate with
others including the underprivileged people of the society.

Il.Materials

Arduino UNO (Arduino, Italy), PCA 9685 (Adafruit, New York city), PLA filament (wanho
solutions, China), Python IDLE (python, Online Community), Fusion 360 Designing software
(Autodesk, USA), Cura (Autodesk, USA), Anaconda prompt (Terminal), The specification of
laptop which was used during the making of device is Intel® Pentium® CPU 3700 @ 1.60Ghz.
lll.Methodology

A virtual design was made at the initial stage with proper dimensions and exact mechanism.
Later the components of the design were 3D printed. A proper dot raising mechanism was
designed which is reliable and in a smooth working status. The components were then
assembled as per the design made. 12 servo motors were connected to Arduino UNO via
PCA9685. Python is used as a base language to give instructions to the device so that is can
perform task on itself. To communicate between Python and Arduino a PySerial library was
used [6]. It uses the serial monitor of Arduino to send and receive the data.

A.Making of Virtual Design

The design was made with proper dimensions and exact mechanism as shown in Fig 1. The
software used to accomplish the virtual design is Autodesk fusion 360 [7]. Further the
components in the design were 3D printed by using PLA filament (Fig 2 and Fig 3) as printing

material.
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Fig. 1 Virtual 3D design

Fig. 3 3D printed elevation impression board

B.Reliable Dot Raising Mechanism

A proper dot raising mechanism which can be reliable and in a smooth working status was
designed (Fig 4). Paper clips were used to lift the dot through servo motor hub. By making servo
motor rotate between 0 and 90 degrees, we were able to raise the particular dot.
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Fig. 4 Dot raising mechanism

C.Assembling all the components

All the 3D printed components were assembled according to the design also the paper clips
were attached to each servo motor for dot raising mechanism (fig. 5). Each servo motor was
attached to the Arduino UNO via PCA9685 (Fig. 6)[8].

Fig. 6 Servo motor connection

D.Programming

Later on, our device needed some instructions to do task on itself. We used Python as the base
language for programming. Python libraries such PyAudio and Speech recognition were used
to convert the input in the form of speech to Braille language. Also, in addition PyTesseract
library was used to convert the given text into Braille Language[9]. The device is programmed
according to the Optical Character Recognition (OCR) technology. Anaconda prompt was used
as a terminal in the device.

IV.APPLICATION
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language text
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braille
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V.RESULT

The aim of the project was to have a hurdle less and an efficient conversation between the

physically impaired person and the normal person which we achieved as we had deduced it to

be.

Speech to Braille language

Whenever we speak any word in front of the device it converts it into braille language (fig. 7).
For doing this it uses PyAudio python library[10]. A continues internet connection is required for

achieving the desired result.

Fig. 7 Speech to Braille Language

Text to Braille language
Whenever we show any text to the camera (which is attached to the device), the text is
converted into braille language (Fig. 8). The device uses Optical Character Recognition (OCR)

technology to achieve above result.
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Fig. 8 Text to Braille language

VI.REFERENCES

[1] H. H. Clark and S. E. Brennan, "Grounding in communication,” Perspectives on socially
shared cognition, vol. 13, no. 1991, pp. 127-149, 1991.

[2] S. Sdderstrém and B. Ytterhus, "The use and non-use of assistive technologies from the
world of information and communication technology by visually impaired young people: a walk
on the tightrope of peer inclusion," Disability & Society, vol. 25, no. 3, pp. 303-315, 2010.

[3] L. Bonetti, M. A. Campbell, and L. Gilmore, "The relationship of loneliness and social
anxiety with children's and adolescents' online communication," Cyberpsychology, behavior,
and social networking, vol. 13, no. 3, pp. 279-285, 2010.

[4] J. Beechel, "Interpretation for handicapped persons,” The journal of Environmental
Education, vol. 6, no. 4, pp. 34-44, 1975.

[5] J. W. Roberts and N. Guttenberg, "Refreshable scanning tactile graphic display for
localized sensory stimulation," ed: Google Patents, 2008.

[6] C. Liechti, "pySerial Documentation," Version: 2.6, Diciembre 2011, 2016.

[7] J. Barrie, "Applications for cloud-based CAD in design education and collaboration,” in
DS 83: Proceedings of the 18th International Conference on Engineering and Product Design
Education (E&PDE16), Design Education: Collaboration and Cross-Disciplinarity, Aalborg,
Denmark, 8th-9th September 2016, 2016, pp. 178-183.

[8] Y.-l. ZHOU, Z.-l. WANG, S.-g. ZHU, H.-t. Gao, and Y. LI, "Design of a Multi-Servo
Control System based on PCA9685," Journal of Nanjing Institute of Technology (Natural
Science Edition), no. 4, p. 5, 2017.

[9] A. Mithal and P. Kumaraguru, "Optical character recognition tool," 2017.

[10] H. Pham, "Pyaudio: Portaudio v19 python bindings,” URL: https://people. csail. mit.
edu/hubert/pyaudio, 2006.



