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The Problem

Low literacy in braille for: 10%
Most blind children attend public schools where few teachers know braille
Most aids are audio based:
o Various limits to audio aid
o Braille provides complete command of written language
Current refreshable braille readers are expensive: $2000-S6000

Need a cheap and accessible way to

help blind students learn and read braille!



Our Solution

e A small form factor braille reader made from cheaper components

o Mechanical innovation to drastically reduce price
o No proprietary parts, all purchasable or 3D-printable
o Avoiding previous solutions with solenoids -> lower power consumption

e Open source and DIYable at home

o Text/learning quide can be inputted from a web app

...but cheap and easily manufacturable




Design Requirements 10-letter word: fabricated
Grade 1 (uncontracted): BRI TR AT

e Portable form factor: <12” x 8" Grade 2 (contracted):
e Braille on physical buttons

e Resolution: 10 braille cells = 60 pins

e Cost: =$600

e Refresh rate: 0.5s/cell = 5s max. for 10-cell word => 12 wpm

e Battery life 1hr: (0.6 W/motor) = 12W = 2400 mAh battery

e >80% accuracy: text to braille encoding

One cell:

o  Error handling for unrecognizable characters

e >80% accuracy: pin patterns on device




Hardware Solution — 2 Sliders

Actuate Patterns Instead of Individual Dots!



Hardware solution - Patterns Attainable




Implementation Plan

Micro stepper motors for each slider

Arduino microcontroller to drive motors

o Need a motor controller per motor

Roll over image to zoom In

o Motor shield to interface with Arduino

3D printed sliders with pin pattern combinations

Decoder to driver motors sequentially

o Due to limited Arduino DC pins and power

Product
schematic

Audio text-speech voice
o Output to a speaker after each word

Rechargeable battery (> 2400 mAh)

Roll over image to zoom in
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Acxico 10Pcs DC 5V 2-Phase 4-Wire Micro Mini Ultra-Tiny 4mm
Precision Stepper Motor DIY

Brand: Aciico
4.2 fefekkyr v

$7 99
Get Fast, Free Shipping with Amazon Prime
FREE Returns

4ratings | Search this page

Get $50 off instantly: Pay $0.00 $7:99 upon approval for Amazon Visa. No annual fee.
Avallable at a lower price from other sellers that may not offer free Prime shipping.

Brand Acxico

Voltage 5 Volts
Horsepower 14 Watts
Item Weight 10 Grams

About this item
« Drive voltage:DC 5V
« 5V short-circuit current:0.3A

« Note: The use of these motors requires a professional levelWe can'tprovide technical support.please buvers
make sure that you can use the motor by yourself

« Package Included:10Pcs DC 5V 2-Phase 4-Wire Micro Mini Ultra-Tiny 4 mm Precision Stepper Motor DIY(f
there are any problems with the product, please send us pictures.Tell us more details about this problem.)

« Thank you so much for your purchasing from our store.Any question please feel free to contact us.

KOOBOOK 5Pcs A3967 EasyDriver Shield Stepping
Stepper Motor Driver For Arduino Support 4/6/8
Wires Stepper

Brand: KOOBOOK
44 ki v

1 999

Get Fast, Free Shipping with Amazon Prime
FREE Returns ~

33 ratings

Get $50 off instantly: Pay $0.00 $39:99 upon approval for Amazon Visa. No annual
fee.

« A3967 Motor Driver

« EasyDriver requires a 7V to 30V supply to power the motor and can power any voltage
of stepper motor. The EasyDriver has an on board voltage regulator for the digital
interface that can be set to 5V or 3.3V.

« Connect a 4-wire stepper motor and a microcontroller and you've got precision motor
controltEasyDriver drives bi-polar motors, and motors wired as bi-polar. Le. 4,6, or 8
wire stepper motors

« On this version (v4.4) we fixed the silk error on the min/max adjustment. It provides
much more flexibility and control over your stepper motor, when compared to older
versions.

« The microstep select (MS1 and Ms2) pins of the A3967 are broken out allowing
adjustments to the microstepping resolution. The sleep and enable pins are also
broken out for further control.cjmcu made.

» See more product details



System Specs / Block Diagram

stepper motors 2 motors + drivers per cell
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Software approach

Word list input

/ Web App

For each word:
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column

o 2 col per letter
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letter
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Testing/Verification Metrics

Refresh rate of each cell (2x motor)

at learning reading speed

Power consumption

(battery life > 1hr)

Text to Braille Algorithm

Accuracy

Physical braille pin pattern display

accuracy (slider accuracy)

Cost cap at $600

Resolution to effectively display

readable braille characters

(0000

Enter a 10-cell braille word and measure time as

device controls motors sequentially

Measure the max run time of device from full

charge under normal use

Test on 50 text samples and compare device pin

outputs to online braille translator (slide 4)

Test physical grid on more than 50 braille pattern

inputs to reach >80% accuracy

Cost analysis by summing all the parts needed

User testing on 10 visually impaired students; Office of Disability
Resources/School for Blind Children




Division of Labour

Software
(Yujun Lee)

Hardware

(Samay Sahoo, Ziyu Li)

Data Collection
(All)

Front-end (web app): Ul for text data input
from user + filtering on unidentified words

Text to grid parser for Raspberry Pi

Text to braille using word-break algorithm

Speaker implementation - Samay

Step motor grid - Ziyu

PCB design (power management,
microcontroller, 1/O buttons) - Ziyu
CAD design + 3D printing for slider and
pins - Ziyu

Physical product design - Samay

Sequence of braille-translatable words
Braille patterns for actuator grid testing




Schedule

Assigned Progress FEBRUARY 2024 MARCH 2024 APRIL 2024
n 1. 25 3 10 17 24 31 7. " 21
brailliant 0%
v Deliverables 0%
Design Presentation Slides 0% [ B
Design Document 0%
Ethics Assignment 0% |
Interim Demo 0% o
Final Presentation Slides 0%
Poster PDF and YT 0%
¥ Hardware 0%
CAD design for device 0%
3D print for case 0% 1i\
Speaker 0% )
Electromagnetic actuator grid 0% \Mi;
PCB design 0% (— |
Initial hardware assembly 0%
v Software 0%
Front-end web app 0% L =
Text to braille processing algorithm 0%
Ul system 0% = —
v Testing 0%
Text to braille algorithm testing 0% "
Ul testing 0% =)
Front-end app testing 0% (=)
Actuator grid functionality 0%

(=]
R

Full text-to-braille conversion functionality

(=]
&2

Full text-to-audio conversion functionality

Q
*

User testing



