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Abstract.

Visually impaired users have not yet access to printed information, as the conventional
screen readers are not able to directly interpret the content of images or of a scanned
document. To solve this issue, this paper introduces Speak My Scan, an offline assistive
system based on Optical Character Recognition (OCR) and Text-to-Speech (TTS)
technologies which converts image and document text to speech. The system proposed is
based on OpenCV for image preprocessing, Tesseract for the extraction of information in
the form of text, and pyttsx3 for offline speech synthesis. It accepts image files, multi page
PDF and live camera input via a GUIL A test set of 50 images of printed documents, book
pages, notices and signage were used in the experimental evaluation under various lighting
and image conditions. For printed documents in good lighting, the system achieved a top
scorer of over 94% OCR accuracy and adaptive preprocessing improved OCR accuracy by
about 11 percentage points over the direct processing of raw images. The speed of the
processing time of a single A4 page was 2.3 seconds on an average laptop. The suggested
system shows that an offline OCR-TTS system can be practical and accessible for providing
reading assistance, even without special equipment or Internet access.
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1. INTRODUCTION

Printed information is a difficult resource to access for the visually impaired. Traditional
screen readers work well with digital text on computer screens, but can't access information
in pictures, books, notices or scanned documents. Consequently, many of the print materials
that are readily available are inaccessible to visually impaired people. OCR can be used to
convert an image to text, and once the text is extracted from an image, it can be converted
into speech using TTS. These technologies can be used together in an OCR-to-speech
pipeline to enable access to printed information by speech output. The Speak My Scan
system consists of adaptive image preprocessing, Tesseract OCR and pyttsx3 speech
synthesis by a single desktop application. The proposed solution is not cloud dependent, nor
requires any special hardware to be installed. It also can accept various input types such as
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static images, PDF files and live camera input. The goal of the system is to give visually
impaired users an easy, low-cost and convenient alternative access to the printed
information..

2. RELATED WORK

There are a number of researches on OCR and TTS for assistive applications. Smith
developed one of the popular open-source OCR systems, Tesseract OCR, and OpenCV
offers image-processing methods to enhance the image quality prior to OCR. Ben Atitallah
built an on-the-fly TTS system which required special hardware, but it worked with
Raspberry Pi. Ariyoshi and Chun suggested a cloud-based processing scheme based on
machine learning for OCR-to-audio recognition, which has a high recognition accuracy, but
is not applicable in areas with weak Internet connectivity. Al-Mansoori studied on OCR and
generation of braille using [oT, and Raj et al. implemented OCR based reading system using
LabVIEW. Other research works explored the design of the multilingual image-to-speech
systems and the newspaper reading application with the aid of OCR and layout analysis. The
Speak My Scan proposed is a lightweight open source desktop application that integrates
preprocessing, OCR, pdf processing, camera input and offline TTS.

3. PROPOSED INTEGRATED SYSTEM AND METHODOLOGY

The Speak My Scan proposed system is composed of three modules, namely Input
Acquisition, Image Preprocessing, OCR-Based Text Extraction, Text Post-Processing and
Speech Synthesis, which take the visual input and convert it into audible speech. The stages
are separately upgradeable as well as replaceable.

3.1 Input Acquisition

Here are three types of input supported by the system: static images (JPEG, PNG, BMP),
multi-page PDF documents converted to images by pdf2image and real-time camera input
(OpenCV). This makes a system that can read documents, books, notices and signs.

3.2 Image Preprocessing

The image is enhanced with OpenCV prior to OCR. The pipeline consists of several
operations: grayscale conversion, 5x5 Gaussian blur, adaptive Gaussian thresholding with a
block size of 11, and morphological dilation with a kernel of size 2x2. These operations
dampen noise, deal with uneven lighting and increase the visibility of characters. 50
document images were used to fine-tune the parameters.

3.3 OCR-Based Text Extraction

Tesseract OCR v5.x is fed with the preprocessed image via pytesseract. The system adopts
the LSTM based OCR engine with PSM 6, which is appropriate for document-like text.
English is default language, other languages can be added via language data files.

3.4 Text Post-Processing

Non printable characters, normalizes whitespace and removes isolated character artefacts
using regular-expression rules are cleaned when creating raw OCR output. The text is next
cleaned and then presented in the GUI for speaking.



3.5 Speech Synthesis

The cleaned text is then converted to speech with pyttsx3 using the OS's built-in speech
synthesizer and without requiring any internet connection. Speech rate, voice and volume
can be set, and TTS works in a separate thread to maintain responsiveness of the GUI.

4. RESULTS AND DISCUSSION

50 images of various types of printed documents, book pages, notices and signage were used
in various conditions to test Speak My Scan, including good lighting, dim lighting and slight
skew.

4.1 OCR Performance

It obtained a higher OCR accuracy of over 94% at the character level for the printed
documents under good lighting conditions. Adaptive thresholding was used to enhance the
accuracy of the OCR by about 11 percentage points over the raw images processed straight
to Tesseract.

4.2 PDF and Speech Processing

The preprocessing pipeline was able to extract high-fidelity text from the PDFs generated
from the digital files and the scanned PDFs. Understandable speech was produced by the
pyttsx3 engine, and preliminary testing with five visually impaired volunteers resulted in
acceptable speech understanding. A laptop computer using an Intel Core i5 processor with 8
GB RAM was used to measure the processing time for a single page of A4: 2.3 seconds,
adequate for assistive use.

4.3 Limitations

Low-quality images -- especially those below about 150 DPI -- and handwritten or
ornamental fonts suffer in the quality of the recognition performance. Documents with
multiple columns can also cause reading order issues if no further layout analysis is
performed.

The default mode of the current system is English; other languages will need to use the
appropriate language packages of the Tesseract software.

5. CONCLUSION

Speak My Scan is an offline and open-source assistive system presented in this paper to
translate text from images and documents to audible speech for visually impaired users. The
system features pre-processing using OpenCV, OCR using Tesseract, and then post-
processing the text and using pyttsx3 for the TTS through a Tkinter GUI. Works with images,
PDFs, and camera input—no Internet connection or special equipment. The system gained
OCR accuracy of over 94% from printed documents under good illumination, and adaptive
preprocessing increased the accuracy of OCR by about 11 percentage points. The average
processing time per A4 page was 2.3 seconds and preliminary testing indicated good speech



comprehension. Plans involve handwritten and low-quality text recognition, multilingual
support, deep learning-based OCR, document layout analysis, processing of video streams,
deployment on low-cost hardware like Raspberry Pi, and more.
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