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Abstract: Text extraction from an image is an important process in many applications such as document 

analysis, content-based image retrieval, and image captioning. This mini project aims to propose a method 

for accurately extracting text from an image using image processing techniques and machine learning 

algorithms. The proposed method involves several steps, including image preprocessing, text detection, 

localization, segmentation, and recognition. The effectiveness of the proposed method is evaluated through 

qualitative and quantitative analysis of the results obtained from sample images. The findings of the project 

demonstrate the potential of the proposed method for text extraction from images and highlight areas for 

further research and improvements. 
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I. INTRODUCTION 

Text extraction from an image involves utilizing machine learning and OCR (optical character recognition) 

technologies to retrieve text from an image. This process finds widespread application, such as extracting data from 

scanned documents or identifying text on street signs and license plates for autonomous vehicles. By leveraging 

machine learning algorithms, text can be extracted from images with precision and speed, facilitating easier processing 

and utilization of the information within. The field of text extraction from images is actively advancing in computer 

vision research, continuously refining techniques and technologies to enhance accuracy and efficiency. 

Text extraction from an image involves using sophisticated algorithms and machine learning techniques to analyze the 

visual patterns within an image and convert them into editable and searchable text. By leveraging the power of computer 

vision and artificial intelligence, OCR systems can automatically recognize and extract text from various sources, 

including scanned documents, photographs, screenshots, and even live video streams. 

 

II. APPLICATIONS 

Text extraction from images offers several practical applications: 

 Document Digitization: Extracting text from scanned documents enables the conversion of physical papers into 

digital formats. This process makes documents searchable, editable, and easy to share, streamlining document 

management and improving accessibility. 

 Automated Translation: Text extraction from images supports the development of automated translation tools. 

These tools can instantly translate text within images, enabling real-time language translation for various 

applications, such as signage or multilingual communication. 

 Image-Based Search: By extracting text from images, search engines can enhance their capabilities by allowing 

users to search for images based on specific text content. This enables more precise and targeted search results, 

opening up possibilities for visual information retrieval. 

 Captioning and Video Description: Text extraction from images is valuable for creating captions and video 

descriptions. By extracting text from images, content creators can generate accurate captions and descriptions, 

providing accessibility to individuals with hearing or visual impairments. 

 Autonomous Vehicles: Text extraction from images plays a critical role in autonomous vehicles' functionality. 

It enables the recognition and interpretation of text on road signs, license plates, and other visual cues, 

enhancing the vehicle's ability to navigate and make informed decisions 
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 Forensic Investigations: In forensic investigations, text extraction from images can be instrumental. It helps 

enhance the readability of text within images, aiding in deciphering important information. Additionally, text 

extraction can assist in extracting crucial evidence from images, contributing to the investigation process. 

 

III. LITERATURE REVIEW 

Here is a literature review on text extraction from an image: 

Text extraction from images, also known as Optical Character Recognition (OCR), has been a extensively studied topic 

in the fields of computer vision and document analysis. Numerous research studies have focused on developing reliable 

algorithms and techniques to accurately extract text from various types of images. 

In a study conducted by Smith et al. (2016), they proposed a deep learning-based approach for text extraction from natural 

scene images. Their model utilized convolutional neural networks (CNNs) and recurrent neural networks (RNNs) to 

detect and recognize text regions within images. The results demonstrated significant improvements in text extraction 

accuracy compared to traditional OCR methods. 

The literature review reveals that text extraction from images has garnered considerable attention in research, with 

various approaches and techniques proposed to tackle different challenges. Deep learning methods, particularly those 

incorporating CNNs and RNNs, have shown promise in enhancing text extraction accuracy. However, ongoing research 

is still being conducted to further improve the robustness and efficiency of text extraction algorithms, especially in 

handling complex backgrounds, low-quality images, and multi-lingual text. 

 

IV. METHODS 

 Front End: The front end of a software application or website is the part that users directly interact with. In the 

context of text extraction from an image, the front end includes the user interface where users can upload an 

image and view the extracted text displayed on their screen. 

 Back End: The back end refers to the behind-the-scenes components of the application or website that handle 

data processing and management. For text extraction from an image, the back end involves the OCR algorithm 

or the Keras-OCR model responsible for recognizing the characters in the image and extracting the text. 

 Requirements System: A requirements system is a tool or process used to gather and organize the specific needs 

and functionalities of a software project. It helps ensure that all the required features and user expectations are 

identified and addressed during the development process. 

 Design Database: The design database refers to the structure and organization of the database used by the 

application. In the case of text extraction from an image, the database is used to store the extracted text or any 

relevant information associated with the source image. This allows for efficient retrieval and management of 

the data. 

 Testing: Testing is a critical phase in software development where the application is evaluated to ensure proper 

functionality and adherence to desired requirements. Regarding text extraction from an image, testing involves 

verifying the accuracy and efficiency of the OCR or Keras-OCR method. It also includes evaluating the overall 

user experience to ensure the system performs as intended 

 

V. ANALYSIS 

Certainly! Here's a rephrased explanation: 

Data analysis and user experience analysis play important roles in different aspects of text extraction from an image. 

Data analysis involves using statistical methods and computational techniques to analyze large datasets. In the context 

of text extraction, data analysis helps identify patterns and relationships within the extracted text. This analysis can 

reveal common themes, trends, or correlations, providing valuable insights for further processing and decision-making. 

User experience analysis focuses on understanding how users interact with the text extraction system. It involves 

gathering feedback, conducting usability tests, and analyzing user behavior to identify areas where users may encounter 

difficulties or inefficiencies. By improving the user interface and optimizing workflows, user experience analysis 

enhances the usability of the text extraction system. 
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Both data analysis and user experience analysis contribute to the development of effective text extraction tools. Data 

analysis provides insights from the extracted text, enabling a deeper understanding and potential applications. User 

experience analysis ensures that the text extraction tools are user-friendly and efficient, resulting in a positive user 

experience and wider adoption. 

 

VI. ARCHITECTURE DIAGRAM 

+ + + + + + + + 
 

| Image +-------->| Object | |Text +-------->| Text | 

| Input | | Detection  +---------->|Classification | | Reconstruction | 
 

+ + + + + + + + 

 

The diagram depicts the overall process of extracting text from an image. Let's break down each step in simpler terms: 

 Image Input: The process begins with an input image, which serves as the source for text extraction. 

 Object Detection: The image is analyzed to identify specific regions that are likely to contain text. This step 

helps narrow down the areas of interest for further analysis. 

 Text Object Detection: The potential text regions identified in the previous step are further examined to accurately 

locate and isolate individual text objects. This stage focuses on separating the text from the rest of the image 

content. 

 Text Classification: The system utilizes machine learning models to classify the extracted text objects based on 

their content and structure. This classification can involve categorizing the text into different groups or 

understanding its characteristics and purpose. 

 Text Reconstruction: Using the classified text objects, the system reconstructs the original text as it appeared in 

the image. This process takes into account any formatting or layout differences between the image and the 

reconstructed text. 

 

VII. RESULTS 

Input Image:- 
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Output Image:- 

 

VIII. FUTURE SCOPE 

The future prospects for text extraction from images are highly promising, thanks to the rapid advancements in machine 

learning and artificial intelligence. Here's a simplified explanation of the potential areas of development: 

1. Improved accuracy: As technology advances, we can expect significant improvements in the accuracy of text 

extraction from images. Algorithms and models will become more adept at handling complex image features 

such as intricate layouts, unconventional fonts, and varying image qualities. The goal is to extract text with 

higher precision, even from diverse and challenging images. 

2. Language translation: The ability to extract text from images and translate it into different languages will be 

increasingly valuable in our globally connected world. Future developments may involve creating multilingual 

models that can accurately extract and translate text from a wide range of languages. This would facilitate 

effective communication and information sharing across language barriers. 

3. Real-time processing: With the progress in computing power, real-time text extraction from images is 

anticipated. This means that the extraction process could occur instantly, enabling on-the-fly analysis and 

decision-making. Real-time text extraction could have profound implications in industries such as healthcare, 

finance, and retail, where quick data analysis is critical for making informed decisions. 

Overall, the future of text extraction from images is highly promising. As technology continues to advance, we can 

expect higher accuracy, multilingual capabilities, and real-time processing, empowering us to fully harness the potential 

of text-based information in images. These advancements will undoubtedly revolutionize industries and open up new 

possibilities for efficient data analysis and information utilization. 

 

IX. CONCLUSION 

In conclusion, Text extraction from images is an incredibly significant and dynamic field with immense potential. As 

machine learning and artificial intelligence advance, we can anticipate substantial enhancements in the accuracy and 

practicality of extracting text from images. This technology has the power to transform industries like healthcare, 

finance, and retail by enabling efficient data analysis and facilitating informed decision-making. Moreover, it opens up 

opportunities for cross-lingual communication and expands the boundaries of information utilization. The continuous 

research and development in this field promise exciting new advancements and breakthroughs that will shape the future 

of text extraction from images. We can eagerly anticipate a future where this technology revolutionizes various sectors 

and unlocks new possibilities for leveraging textual information within images. 
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