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ABSTRACT:
Text extraction from images is essential for document

digitization, automated data entry, and assistive
technologies. Traditional OCR systems often struggle
with low-quality images and noise, reducing accuracy.
To overcome these limitations, a deep learning-based
system enhances Tesseract OCR using advanced
preprocessing techniques. The method applies grayscale
conversion, Gaussian Blur, Otsu’s thresholding, and
CLAHE to reduce noise and improve contrast. These
preprocessing techniques refine text regions, minimize
distortions, and enhance OCR. Instead, a deep CNN was
utilized for training the dataset to improve the robustness
of text recognition models. Compared to conventional
OCR, this approach improves recognition accuracy,
adaptability, and efficiency. It bridges the gap between
rule-based OCR and intelligent pattern recognition,
benefiting document processing, accessibility, and
automated data extraction. Future advancements include
further dataset optimization, refining preprocessing
techniques, and enabling real-time processing for
broader applications.
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INTRODUCTION:

Text extraction from images plays a crucial role in
various applications, such as document digitization,
automated data entry, and assistive technologies.
However, traditional OCR systems often face challenges
when dealing with noisy or low-quality images, leading
to reduced accuracy. To address these limitations, this
project focuses on enhancing Tesseract OCR through
deep learning and advanced computer vision techniques.
We integrate preprocessing methods such as grayscale
conversion, noise reduction using Gaussian Blur,
binarization with Otsu’s thresholding, and contrast
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enhancement via CLAHE to improve image clarity.
Additionally, a deep CNN model is trained on a diverse
dataset to refine text detection and recognition, reducing
OCR errors and enhancing accuracy.

Deep CNN models are a great option for improving
OCR accuracy because of their outstanding performance
in text detection and recognition tasks. Our goal is to
create a system that can reliably and effectively extract
text from photos, even under difficult circumstances like
noise, distortions, and changing illumination, by utilizing
the benefits of deep CNNs, such as their capacity to learn
intricate patterns and enhance text readability.

This research contributes to the advancement of
text extraction technologies by combining deep
learning with OCR to improve recognition
performance. If successfully implemented, this
system could benefit various domains, including
automated document processing, accessibility
solutions, and intelligent data extraction. This paper
follows a structured approach to explore modern
techniques for improving OCR accuracy. Section |
presents background research and a survey of
existing literature. Section Il describes the dataset
collection, preprocessing methods. Section |l
analyzes the results and performance evaluation,
while Section discusses the conclusions and future
scope of OCR enhancements using deep learning.
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OCR accuracy. It concludes by suggesting Al and

I Mgt Kemm g | machine learning integration for future advancements
1 in character recognition
O i Yasuto Ishitani. This paper proposes a method for
_ extracting keywords and their logical relationships
g omeny fmase from printed documents with OCR errors. It
Sommected introduces robust keyword matching that searches for
Analysis patterns in OCR outputs, using a dictionary of typical
Character OCR mistakes and word segments. The method also
— Lim?:::;ms applies global document matching to improve
Words segmentation accuracy and logical structure
Organized recognition. Experimental results on Japanese
into Words business cards show high accuracy, demonstrating the
Recomnize approach's effectiveness in handling OCR errors.
i
Foxtracted Words METHODOLOGY:

Fig 2. How Tesseract Engine Works
The project employs a structured methodology to
develop an Advanced OCR Framework for Text
Extraction from Images. The system is divided into

LITERATURE SURVEY: distinct modules, each contributing to the overall
functionality of the OCR pipeline. These modules

Ray Smith. This paper provides an overview of the ensure an organized and systematic approach,
Tesseract OCR engine, originally developed by HP enhancing the project’s accuracy, efficiency, and
between 1984 and 1994 and later released as open- scalability.
source in 2005. It details the engine's architecture, A. Image Collection and Preprocessing
including its unique line-finding, adaptive o ] o
classification, and word recognition methods. Objective: Gather and prepare high-quality image
Tesseract processes text through a multi-step pipeline, data for text extraction.
leveraging connected component analysis, baseline 1.Image Collection:
fitting, and linguistic analysis to improve accuracy.
The paper concludes by highlighting Tesseract's e Source diverse image datasets containing text
strengths,  challenges, and  potential  future in various formats (scanned documents,
improvements, such as incorporating Hidden Markov handwritten notes, low-resolution images,
Models for enhanced recognition. etc.).
Mande Shen and Hansheng Lei. This paper e Use publicly available datasets (e.g.,DIV2K)
discusses a novel image preprocessing method to or custom datasets to ensure coverage of real-
enhance OCR accuracy by removing background world scenarios.

images. The method utilizes brightness and
chromaticity adjustments to distinguish text from
complex backgrounds. Experimental results using

Tesseract, ABBYY Fine reader, and HANWANG 2.Image Preprocessing:
OCR software demonstrate significant improvements e Noise Reduction: Apply Gaussian blurring
in text recognition accuracy. The study concludes that or median filtering to remove artifacts and
background elimination enhances OCR performance, improve clarity.

with future work aimed at handling black-and-white

. e Contrast Enhancement: Use CLAHE
backgrounds more effectively.

(Contrast Limited Adaptive Histogram

Harneet Singh and Anmol Sachan. This paper Equalization) to improve text visibility.
discusses the evolution and working of OCR e Binarization: Convert images to black-and-
technology. It explains the OCR process, including white using Otsu’s thresholding for optimal
pre-processing, character recognition, and post- OCR input.

processing, while highlighting its limitations like font- e Handling Transparency: Remove alpha
size detection and inaccurate line segmentation. The channels from PNG images and blend with

paper proposes improvements such as document

. . white backgrounds.
analysis layers and font-type preservation to enhance g
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B.Super-Resolution and Image Enhancement

Objective: Optimize low-quality images for accurate
text extraction.

1.Super-Resolution:

o Apply the Enhanced Deep Super-Resolution
(EDSR) model to upscale low-resolution
images (4x scaling) and enhance text clarity.

e Process blurred or pixelated images to
recover readable text details.

Output: High-resolution images ready for ~ OCR
processing.

C. OCR Engine Configuration and Optimization

Objective: Select and optimize the OCR engine for
high accuracy.

1.0CR Engine Setup:

o Configure Tesseract OCR with custom
parameters (e.g., language packs, page
segmentation modes).

e Testalternative engines (e.g., Google Vision
API, EasyOCR) for benchmarking.

2.Performance Evaluation:

e Use metrics like character error rate (CER),
word accuracy, and processing speed to
assess OCR performance.

e Optimize Tesseract settings for specific use
cases (e.g., handwritten vs. printed text).

D. Real-Time Text Extraction Module

Objective: Integrate the OCR pipeline into a user-
friendly framework for real-time processing.

1.Interactive Interface:

e Develop a Flutter-based frontend for users to
upload images and view results.

o Display extracted text alongside a base64-
encoded processed image for visual
verification

2.Backend Integration:

e Use Flask to handle image uploads,
preprocessing, super-resolution, and OCR.

e Return results in JSON format (extracted
text + processed image).

E.Performance Evaluation and Optimization

Objective: Ensure robustness and efficiency across
diverse inputs.

1.Testing:

e Evaluate the system on low-resolution,
noisy, skewed, and multi-lingual
images.

e Measure text extraction accuracy,
processing latency, and memory usage.

2.0ptimization:

e Fine-tune preprocessing steps (e.g., adjust
CLAHE clip  limits, thresholding
parameters).

e Optimize EDSR model inference speed for
real-time use (e.g., model quantization).

F. Deployment and Scalability

Objective: Deploy the system and ensure adaptability
to new requirements.

1.Deployment:

e Host the Flask backend on cloud platforms
(e.g., AWS, Heroku) for scalable access.

e Package the Flutter app for Android, iOS,
and web platforms.

2.Scalability:

e Add support for new languages, fonts, or
domain-specific  text (e.g., medical
prescriptions, receipts).

e Design the system to handle bulk image

processing (e.g., PDFs, multi-page
documents).
This methodology ensures systematic
development, testing, and deployment of
your OCR system, resulting in a robust,
scalable, and user-friendly solution for text
extraction from images

OCR and Image Processing Flow

) Ciient =3 FlaskApp

) Client = FlaskApp &Y Tesseract (8] Opencv
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RESULTS AND DISCUSSIONS

The primary objective of this project is to create an

Advanced Optical Character Recognition (OCR) system

that can extract text from photos with different

resolutions and quality levels. By accomplishing the

following, the system seeks to address the difficulties

presented by complicated, noisy, or low-resolution

images:

Create a Sturdy OCR Framework: Create a
computationally effective system that can
handle photos of different quality while
maintaining efficiency and guaranteeing precise
text extraction.

Make Use of Image Preprocessing and Super-
Resolution: To improve the quality of images
and increase the precision of text extraction,
make use of sophisticated image preprocessing
methods and the Enhanced Deep Super-
Resolution (EDSR) model, which employs deep
CNN.

Implement Preprocessing for Optimization:
Employ techniques such as noise reduction,
contrast enhancement, and binarization to
optimize images for OCR, ensuring reliable text
extraction even from challenging inputs.
Evaluate and Optimize OCR Performance:
Explore and compare preprocessing methods and
super-resolution models to select the best-
performing approach for accurate and efficient
text extraction.

Establish a Real-Time Text Extraction
System: Provide an interactive framework that
enables users to submit pictures and instantly
obtain processed versions of the photos along
with the extracted-text.

In order to ensure scalability and adaptability for
a variety of use cases, including document
digitization, automated data entry, and image-
based text analysis, the system should be
designed to accommaodate a broad range of image
formats and resolutions.

CONCLUSION

The Advanced OCR Framework for

Text

Extraction from Images successfully addresses the
challenges of extracting text from low-resolution, noisy,
or complex images by integrating robust preprocessing,
super-resolution enhancement, and optimized OCR
techniques. Key achievements include:

Enhanced Image Quality: Leveraging the
EDSR model to upscale low-resolution images

and preprocessing techniques (noise reduction,
CLAHE, and binarization) to improve OCR
accuracy.

Real-Time Processing: Developing a user-
friendly interface with Flutter and Flask,
enabling seamless image uploads, real-time text
extraction, and visual verification of processed
images.

Scalability: Designing a modular pipeline that
supports diverse image formats, languages, and
use cases, from document digitization to
automated data entry.

The system’s ability to deliver accurate results while
maintaining computational efficiency makes it a practical
solution for real-world applications requiring reliable text
extraction from images.
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