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Abstract

This paper is dedicated to solving the difficulties faced by visually impaired people when reading
documents or books. By integrating the advanced OCR image and text recognition technology, the
light source and lens system in optical design, the intelligent mobile system, and the sensitive
photoelectric sensors, in this way, a unique reader for visually impaired people is researched and
designed. The reader not only converts printed materials into audible speech through OCR tech-
nology, but also makes innovations in the optical and mobility systems. The design process is not
just an integration of technology, but an effort to focus on and address the actual needs of the vi-
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sually impaired. By providing a more convenient reading tool, it achieves the goal of improving the
quality of life of visually impaired people and creating a positive impact in society.
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Figure 1. Statistics on the number of physical accessi-
bility resources
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Figure 2. Flowchart showing the overview of the reader system for the visually impaired population
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Figure 3. Traditional OCR Recognition Process
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Figure 4. User interface
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Figure 5. Device connection interface
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from PIL import Image
import pytesseract
def ocr(image_path):

1 ] Tesseract OCR #4765 4RI .

Parameters:
- image_path (str): B4 042
Returns:

- strr W B R SCA

img = Image.open(image_path)

text = pytesseract.image_to_string(img)
return text

PE T AL AR -
FEHEAT OCR ZHil, XA BUGHEAT AL EE, 7T RECOHE BB oR . BEmR . (LA RAE . RIFIIEIMG
TiALBERERS B iy OCR Sk AR E MEAERG 1, JUHX T IR MR B B B E 1S 0L HE RS R

import cv2

def image_preprocessing(image):
# EURIGSR. PN, C(EAGETIA SR
#...

return preprocessed_image

HARTE 5 AL FE(NLP) i
NLP 5L H T AL 2 OCR 4 th I SCA, ATRERS Ko in] | i PEARTE 1R M5 4E 55 . it NLP 5%,
RGN LUE AP AR SN, SO T AR, B SE B AR TE S R . RS R

import nltk
def nlp_processing(text):

EEH NLTK 2547 BARE S A0 RE, Qi b S

Parameters:
- text (str): FHIASCA.
Returns:

- processed_text: bR HISCAR .

tokens = nltk.word_tokenize(text)
pos_tags = nltk.pos_tag(tokens)
# HAth NLP b3 508
#...

return processed_text

Bl o b SN MR AL PR AR
E NS Bl SN PR A B, R ORAERS Bl o b S HA Mot A B R A S i IR R . X T
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import cv2
def real_time_image_processing(frame):
Xof S MR UEEAT b B
Parameters:
- frame: I\ EHZ M.
Returns:
- processed_frame: AbF Ji5 (1) EAR Wi
# ST AL G M
#...
return processed_frame

SR REgB A Rr
B A REEH TR OO SOy A REE M, (AT RS IT BISOR AR . TEE SR 1 XL

PAl XSV VAN ¥ S S W LS B AR MR eI PSP A R i A BT I

from gtts import gTTS
import os
def text_to_speech(text, language='en"):
fEH gTTS BEAT CABITE & & e
Parameters:
- text (str): HIASCA,
- language (str): EEARIIES, BINAEIE.
Returns:
- None
tts = gTTS(text, lang=language)
tts.save("output.mp3")
o0s.system("'start output.mp3")
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