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Introduction

This project transforms website text into tactile Braille in real time for visually and auditory impaired
users

A Python script scrapes text from a given URL and sends it to an Arduino, which uses servo motors
to raise and lower pins to form 3x2 Bralille cells.

Each letter appears sequentially on a tactile display, enabling interactive, accessible reading.
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~Proposed Work

This project presents an innovative assistive technology that extracts textual content from websites
and converts it into tactile Braille output , It does so by executing the following steps:-

1. Web Scraping - Takes URL as input and extracts all the text from the website and stores it in a
text file (python code).

2. Send to Arduino - processes the scrapped text and sends it to Arduino line by line (python
code).

3. Braille representation- the line is then represented in braille with the help of servo motors (c
code).



sense/web_scrapping.py

import requests
from bs4 import BeautifulSoup

def scrape_text_from_url(url, output_file):

if

__name__ == "__main__

try:
response = requests.get(url)
response.raise_for_status()
except Exception as e:
print(f"Error fetching URL: {e}")
return

soup = BeautifulSoup(response.text, "html.parser")

for script_or_style in soup(["script", "style"]):
script_or_style.decompose( )

text = soup.get_text(separator='\n')
lines = [line.strip() for line in text.splitlines()]
text = '\n'.join(line for line in lines if line)

with open(output_file, "w", encoding="utf-8") as f:
f.write(text)
print(f"Text content saved to {output_file}")

url = input("Enter the URL to scrape: ")
scrape_text_from_url(url, "scraped_text.txt")




import serial
import time

def send_file_to_arduino(serial_port, baud_rate, filename):
try:
ser = serial.Sertial(serial_port, baud_rate, timeout=1)
time.sleep(2)
except Exception as e:
print{f"Error opening serial port: {e}")
return

try:
with open(filename, 'r', encoding='utf-8') as f:

for line in f:
line = line.strip()
if not line:
continue
ser.write((line + '\n').encode())
print(f"Sent: {line}")
time.sleep(1)
except Exception as e:
print(f"Error: {e}")
finally:
ser.close()

if __name__ == "__main__":
port = input("Enter COM port (e.g., COM3): ")

Sense/send_to_ard . py send_file_to_arduino(port, , "scraped_text.txt")
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#include <Servo.h>

const int numDots = 6;
const int servoPins[numDots] = {2, 3,
Servo brailleServos[numDots];

const int dotUp = ;
const int dotDown = 0;
struct Braille {

char character;

byte pattern;

brg

const Braille brailleMap[] = {

{'a', B000001}, {'b', BOO0OO11}, B0O1001}, B011001},
B010001}, {'f', B001011}, B011011}, B010011},
B001010}, {'j', B011010}, B00O101}, B00O111},
B001101}, {'n', B011101}, B010101}, BOO1111},
BO11111}, {'r', BO10111}, B001110}, B011110},
B100101}, {'v', B100111}, B111010}, B101101},

y
>

.(D_

=l

B111101}, ', B110101},

B0O10011}, B0O00011}, {';', BOGO111}, {':', BO10011},
B0O10111}, {'?', BO10110}, B000100}, {'\'', B0OO0010},
BO00110}, , B011110}, 8011110}, {' ', BO0E0OO}
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S e n S e /mai n /mai n i n O const int brailleCount = sizeof(brailleMap) / sizeof(Braille);




void loop() { 00

if (Serial.available()) {
String line = Serial.readStringUntil('\n'); .
line.trim(); void setup() {
if (line.length() > 0) { Serial.begin( );

for (int 1 = 0; 1 < line.length(); i++) {
Ehir c ittolower(téne;ﬂagﬂ\iii))(; ) for (int 1 = 0; 1 < numDots; i1++) {
€ pattern = getbrailiLlerattern{c); o - o o
e ’ brailleServos[i].attach(servoPins[1i]);

for (int j = 0; j < numDots; j++) { brailleServos[i].write(dotDown);

if ((pattern >> j) & 1) { }
brailleServos[j].write(dotUp);

} else { }
brailleServos[j].write(dotDown);

} -
} byte getBraillePattern(char c) {
- . for (int 1 = 0; 1 < braitlleCount; i++) {
} ! ’ if (brailleMap[i].character == c) {
return brailleMap[i].pattern;
for (int 1 = 0; 1 < numDots; i++) {
brailleServos[i].write(dotDown); }

} }
delay( ); return BO0000O0;

}}




Letter Binary Braille Code 3x2 Braille
During the demonstration of our Braille output device Matrix (Dots)
. S 001110
using the sample web page H E
https://Othorderlogic.github.io/sense , the following key E 100010 EH

steps and corresponding outputs were observed:

N 101110
1. Input URL n!

2. Web Scraping and Text Processing S 001110

100010 H B
Legend

. Ralsed dot (High voltage signal)
— Flat dot (No signal)

3. Text sent to circuit for Braille output

3]

4. Output corresponding to input


https://0thorderlogic.github.io/sense

Performance Analysis

v

The performance analysis of the S.E.N.S.E prototype showcases promising outcomes in transforming
web content into tactile Braille output. Our testing phase validated the system's core functionality—
accurately scraping, processing, and converting real-time online text into mechanical Braille letters
using servo-actuated hardware. The integration of Python scripting with Arduino-based control
ensured precise signal translation, resulting in consistent and responsive Braille representation.
Despite hardware limitations, such as restricted character output and latency in servo response, the
device successfully demonstrated real-time tactile translation, indicating the feasibility of scalable
implementation. These findings reinforce the potential of combining web technologies and embedded
systems to create accessible solutions for deaf-blind users.
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Limitations and Improvements

Can display only one word at a time(can be solved using Arduino Mega)

Requires intervention to run initially

Although produced in accordance with first principles, the cost can still be a limiting factor to
adoption

Lack of funding for such programs

Limited to ‘Latin script’

Present prototype has much margin between the braille representation dots



Conclusion

The SEEN.SE project bridges accessibility gaps by converting web content into tactile Braille for
users with visual and hearing impairments. It combines web scraping, a Python script, and Arduino-
controlled servo motors to render 3x2 Braille in realtime. This cost-effective, scalable device
empowers users with independence and seamless access to vast online information, promoting
digital inclusion and equity.
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