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General Requirements

Summary

● Converts English to Braille

● Displays Braille Reliably

● Costs < $100

● Encapsulated in a 

moderately-sized frame



• Grid of six moving pins attached to 
solenoids

• Pins move up and down to create Braille 
characters

• Series of six-pin grids and a motor moving 
underneath

• The motor pushes pins up as it goes across to 
create Braille characters

PDR Minor Designs

Slider-Based DesignSolenoid-Based Design



PDR Major Design

• Grid of six rods that vibrate in different 

patterns to represent Braille characters

• Each vibrating motor wired to 

breadboard in order to vibrate 

separately

• Vibrations isolated with rubber sheet 

and grommets

• Pins suspended in foam sheet at 

bottom



CDR Design

• Grid of six vibrating rods hanging 

freely from top 

• Enclosed in 3D-printed box

• Rubber sheets and grommets used 

for vibration isolation

• Motors connected to Arduino to 

vibrate independently



CDR Software

• CDR design featured hardcoded 

words into the Arduino using 

GPIO 

• Words could not be inputted – 

entire program had to be 

changed to read different words



 Device Progression (Outside)

Walls Rubber Sheet Rods

Walls of device thickened from 

1/16 in. to 3/16 in.

Rubber sheets decreased in 

thickness to make grommets sit 

flush within the sheet

Rods with motors attached reduced 

in size by a factor of three



 Device Progression (Motors)

Prototype 1 Prototype 2 Current Prototype

Motors were attached to paper 

clips using cardboard sheets 

causing uneven vibrations and 

motors to fall off frequently

Motors were attached to flat wood 

planks which were attached to 

steel rods using staples

Motors attached to wood blocks by 

cable wire clips in which rods are 

directly suspended



 Device Progression (Wiring)

Prototype 1 Prototype 2 Current Prototype

Motors were connected to a DC 

power supply through a breadboard 

to simply turn on and off 

Motors were routed to the 3.3 V 

output pins on an arduino to switch 

individual motors on/off

Motors are wired to individual 

GPIO pins on a Raspberry Pi and 

100 ohm resistance was added 



Software Progression (Pt. 1)

• Switched from Arduino UNO R3 to 

Raspberry Pi 3

• Runs Python for open-source Braille 

translators

• More storage and power than Arduino

• Allows for text input rather than 

hard-coded words 



Software Progression (Pt. 2)

● Open-source Braille translator 

ported onto the Pi through GitHub

● Code written in Linux and Python 

to perform translation functions

● Function implemented to stop the 

device from outputting vibration at 

any given time



Current Software

• Current design uses LibLouis, an 

open-source Grade 2 Braille translator to 

translate input

• Linux and Python scripts are used to convert 

inputted English text into Braille characters 

that can be felt through vibrations

• Input is translated to Braille ASCII through Linux 

scripts and written to file

• Text in file is read to Python program and is 

converted into vibrations on the device



Current Device (Outside)

• Current design is housed in a 3D 

printed frame of dimensions 5”x7”x6” 

• Rubber sheet on top to dampen 

vibrations

• Rounded pins on top

• Surrounded by rubber grommet to 

isolate vibration

• Fully-functional MVP 



Current Device (Wiring)

• Raspberry Pi added inside frame of device

• Wires plugged into breadboard and 

Raspberry Pi GPIO

• Microcontroller -> sideways onto wall

• Compactness/shortened port distance

• 100 ohm resistance between GPIO 

pins/motors 

• Limits current spikes or motor burnout

• Motor wires soldered to longer breadboard 

wires



Requirements Addressed by SBraille

Summary

● Most level 1 criteria addressed

● Device does not read non-digital 

text or take in wireless input

● Device does not offer the ability 

to read non-dictionary text such 

as the presence of scroll bars, 

images, etc



Demo

https://docs.google.com/file/d/1ZqTl9-I_MgDqP1qdiTiErSvnZUgRtOXN/preview


Future Work

• Remove manual input/incorporate 

screen reader

• Replace breadboard with PCB

• Add transistors to device 

• Add support for foreign languages

• Increase stability of pins and strength of 

vibrations

• Decrease size of device
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Thank You! 
Any questions?


