14





·  Optical Character Recognition System (OCR) using machine learning
· 





ABSTRACT
· OCR is used to identify the character from human written text. To recognize the text segmentation of character is important stage. So here, we addressed different techniques to recognize the character. 
· This document also presents comparison of different languages for character and numeral recognition with its accuracy achieved by different writer. 
· Segmentation problem of each language were different also handwritten character was also varied user to user, so it is necessary to make OCR systems more effective and accurate for segmentation. 
· Comparative study concludes that deep learning technique gives good segmentation and gives better result in case with large dataset compares to other techniques. 





















CHAPTER-1
INTRODUCTION
· Optical Character Recognition (OCR) is the electronic or mechanical conversion of images of typed, handwritten or printed text into machine-encoded text.
·  Deep learning is part of a broader family of machine learning methods based on artificial neural networks that imitates the workings of the human brain in processing data and creating patterns for use in decision making. 
· Deep learning has become ubiquitous as part of OCR, but there are few examples of research into whether the two technologies are feasible for deployment on a mobile platform.
·  The purpose of this thesis is to research and analyse which approach to OCR performs the best in the context of a mobile application using image recognition.
· OCR is the automated translation of images of typed, printed or handwritten text into coded text, whether from a scanned document, a photo of a document, from subtitle text overlying on an image. 
· [1] There are many methods of OCR to recognise character like thinning, thickening, pre-processing, feature extraction, feature vector, segmentation and so on. Handwriting recognition is a pivotal issue in machine learning.
·  A methodologies and techniques have been proposed but it still an unresolved issue. 
· [1] Using neural network, it is done but it has some problem with it, so one can use deep learning over it for better results.
· Specifically, in an application developed to accurately identify prescription drugs and to help patients in avoiding situations where prescribed medication may be harmful when taken with certain other prescription medication.










CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Machine Learning-based Optical character recognition (OCR) Scanner will convert images of a typed, handwritten or printed text into machine-encoded text. 
· It has been man’s ancient dream to develop machines which replicate human functions. One such replication of human functions is reading of documents encompassing different forms of text.
·  Over the last few decades machine reading has grown from dream to reality through the development of sophisticated and robust Optical character recognition (OCR) systems [1]. 

.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
1. Data Dependency
· Large Dataset Requirement: Machine learning models need substantial amounts of labeled training data to perform well. Collecting and annotating this data can be labor-intensive and costly.
· Data Quality: The performance of machine learning OCR models heavily depends on the quality and diversity of the training data. Poor or insufficient data can lead to suboptimal model performance.
2. Computational Demands
· Resource Intensive: Training machine learning models, especially deep learning ones, requires significant computational resources (e.g., powerful GPUs). This can be expensive and may not be feasible for all organizations.
· Processing Power: Even during inference (i.e., when the model is used to make predictions), the computational requirements can be high, potentially affecting real-time performance.

3.  Complexity in Implementation
· Model Complexity: Machine learning models, particularly deep neural networks, can be complex to design, train, and fine-tune. This complexity requires specialized knowledge and experience.
· Maintenance: Keeping the model updated and accurate requires continuous monitoring and potentially retraining the model with new data to handle changes in text styles, formats, or languages.
4. Overfitting and Generalization
· Risk of Overfitting: If the model is trained on a limited or non-representative dataset, it might overfit, meaning it performs well on training data but poorly on unseen data.
· Generalization Issues: Achieving good generalization across diverse text styles, fonts, and languages can be challenging. The model might struggle with variations not seen during training.




2.2. PROPOSED SYSTEM
· The focus of this application is to help various educators, lecturers, and students to make a text document of their handwritten notes.
·  The process of character recognition can be divided into two parts, namely, printed and handwritten character recognition.
·  The printed documents a further be divided into two parts: good quality printed documents and degraded printed documents.
·  Handwritten character recognition has been divided into offline and online character recognition [2] . 
·  

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
1. Improved Accuracy
· Advanced Algorithms: Machine learning models, especially deep learning approaches like Convolutional Neural Networks (CNNs), can better recognize characters by learning complex patterns and features from large datasets.
· Handling Variability: They can handle a wide range of fonts, handwriting styles, and distortions more effectively than traditional methods.
2. Flexibility and Adaptability
· Learning from Data: Machine learning models can be trained on diverse datasets to adapt to different languages, scripts, and formats.
· Continuous Improvement: Models can be updated and retrained with new data to improve performance and adapt to new challenges.
3.Robustness to Noise and Distortions
· Noise Handling: Machine learning models are better at handling noisy or degraded images, thanks to their ability to learn features that are invariant to such distortions.
· Image Quality Variability: They can work well even with low-resolution images or those with varying lighting conditions.
4. Contextual Understanding
· Context-Aware Recognition: Modern OCR systems can leverage context (e.g., using language models) to improve recognition accuracy, especially in cases where individual characters are ambiguous.
· Semantic Understanding: They can use context to correct errors based on the meaning of the text, such as correcting common OCR mistakes based on the surrounding words.





2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Preprocessing Module
· Text Localization Module
· Text Segmentation Module
· Feature Extraction Module
· 


Preprocessing Module
· Image Enhancement: Improves image quality by adjusting brightness, contrast, and sharpness. Techniques include histogram equalization, adaptive thresholding, and denoising.
· Binarization: Converts grayscale or color images into binary (black and white) images to simplify text extraction. Common methods include Otsu's thresholding and adaptive thresholding.
· Normalization: Standardizes the text size and orientation by resizing images and correcting skew or rotation.
·  

Feature Extraction Module
· Feature Engineering: Extracts relevant features from segmented characters or text regions that will be used by the recognition model. This can include pixel-based features, statistical features, or handcrafted features.
· Embedding Techniques: Converts text features into a format suitable for machine learning models. For instance, using embeddings like word2vec or BERT for understanding text context.
· .





CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· This paper includes the discussion of different scripts. The challenges and problems of the review paper are discussed such that it is helpful to the researcher working in this field.
·  In India, regional languages have problems like line segments, half characters, same characters, different thicknesses, discontinuation or distortion of characters. 
· The challenging task about character recognition is that it needs big data set to use deep learning techniques. In comparative study (in table 2), by comparing deep learning techniques and other techniques, we reach to a conclusion that using deep learning technique leads to achievement of better result and high accuracy.
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