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Abstract:

This project aims to develop a system for handwritten recognition that is capable of recognizing
handwritten characters in a variety of fonts and styles. The system will be developed using deep learning and
convolutional neural networks to learn the features of each character. The system will be tested on a variety
of datasets, including the MNIST dataset, and will be evaluated based on accuracy and speed. The system will
be deployed as a web-based application so that users can easily upload their own handwritten characters and
receive recognition results. Additionally, the system will be able to recognize characters from different
languages, such as Chinese, Japanese, and Korean. Finally, a user interface will be designed for the system so
that users can easily interact with the application.

What is Handwritten recognition?

Handwritten recognition is a form of artificial intelligence (Al) that enables computers to recognize
and process handwritten characters, such as text and numbers, without having to be manually entered. It is
an incredibly useful technology that can be used in a variety of applications, such as data entry, document
scanning, handwriting analysis, and more.

Introduction:

Handwriting recognition is the ability of a computer or a mobile device to read handwriting as actual
text. The most common use case in today’s mobile world is handwriting recognition as a direct input to a

touchscreen through a stylus or finger.

This is useful as it allows the user to quickly jot down numbers and names for contacts as

compared to inputting the same information via the onscreen keyboard.

This is because most people are more comfortable with writing and can do it quickly. This
feature may not be native to most smartphones or tablets, but many applications for handwriting recognition

are available.

Optical character recognition (OCR) is the most mainstream technique used for handwriting
recognition. This is done by scanning a handwritten document and then converting it into a basic text

document. This also works by taking a picture of a handwritten text.
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OCR is basically a form of image recognition that is meant to recognize handwriting instead
of faces or shapes such as landmarks.

METHODOLOGY
1)capture/upload image:-
2)Process image:-
3)Check
4)ldentify:

1. Data Collection: Collecting a dataset of handwritten text samples is necessary to train the recognition
model. The data should be diverse, covering different styles of handwriting, languages, and
characters.

2. Data Preprocessing: The data should be preprocessed before training the model. This can include
tasks such as normalization, resizing, and removing noise.

3. Model Training: The Google ML Kit API provides a pre-trained model for handwritten recognition.
However, if you want to train your own model, you can use the API to develop and train your model.
You can also use transfer learning techniques to fine-tune the pre-trained model to improve accuracy.

4. Integration with Android App: After training the model, you can integrate it with an Android
application using the Google ML Kit API. The API provides easy-to-use libraries for image
processing, text recognition, and other machine learning tasks. You can use these libraries to capture
the user's input, preprocess the image, and feed it into the recognition model for interpretation.

5. Testing and Validation: To ensure that the application is accurate and reliable, it needs to be tested
extensively. You can use real-world data samples and synthetic data to test the application. It is
important to test the application with a diverse set of inputs and to continually refine the model based
on the results.
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Related Work:

"Handwritten Digit Recognition using TensorFlow Lite on Android” by Md. Rezwanul Haque, et al. This
paper presents a deep learning approach to recognize handwritten digits using TensorFlow Lite on Android
devices.

"Handwritten Text Recognition for Mobile Devices" by Shanmugapriya et al. This project uses Google ML
Kit's Text Recognition API to recognize handwritten text on Android devices.

"Handwritten Digit Recognition using Google ML Kit API" by Shubham Shinde. This project demonstrates
how to use Google ML Kit API to recognize handwritten digits on Android devices.

"Handwritten Character Recognition using Deep Learning on Android"” by Pranay Agrawal, et al. This paper
proposes a deep learning approach to recognize handwritten characters on Android devices using TensorFlow
Lite and Google ML Kit API.

"Handwritten Signature Verification using Google ML Kit API" by Shruti S. This project uses Google ML
Kit API to verify the authenticity of handwritten signatures on Android devices.

Result and Discussion:

The result and discussion for a handwritten recognition Android project that uses Google ML Kit API can
vary depending on the specific implementation and the dataset used. However, in general, a successful
handwritten recognition Android project using Google ML Kit APl would be able to accurately recognize
and interpret handwritten input provided by the user.

In terms of the accuracy of recognition, it is important to evaluate the performance of the model on a test
dataset that is separate from the training dataset. This ensures that the model is able to generalize well and is
not simply memorizing the training data. Additionally, it is important to evaluate the model's performance
on real-world scenarios to determine its practical usability.

The discussion of the project can also focus on the challenges faced during the implementation process, such
as the selection of an appropriate dataset, preprocessing techniques used to clean and prepare the data for
training, and the selection of the appropriate ML algorithm for the specific task of handwritten recognition.
Additionally, the project may also discuss the limitations of the current implementation and potential avenues
for further improvement.
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Overall, a successful handwritten recognition Android project using Google ML Kit API can have various
practical applications, such as assisting users with disabilities, providing a quick and efficient way to input
information, and aiding in the digitization of documents.

Working and Process:

The working and process of a handwritten recognition Android project created using the Google ML
Kit API

1. Capturing an Image: The user inputs handwritten text by capturing an image of the text using the
Android device's camera or selecting an image from the gallery.

2. Image Preprocessing: The captured image is preprocessed to prepare it for recognition. This can
include tasks such as resizing, cropping, and noise removal.

3. Text Recognition: The preprocessed image is fed into the recognition model, which identifies the
handwritten text and converts it into machine-readable text.

4. Displaying the Recognized Text: The recognized text is displayed on the app's user interface for the
user to view and interact with.

5. Customization and Personalization: The app provides options for customizing and personalizing the
recognition model, such as adding new languages or fonts, adjusting recognition thresholds, and
training the model with user-specific handwriting samples.

6. Data Storage and Management: The recognized text is stored in a file or database for further

processing and analysis. The app provides options for managing and organizing the recognized text,
such as editing, formatting, and exporting to other applications.

The process

1. Integration with Google ML Kit API: The app is integrated with the Google ML Kit API, which
provides libraries for image processing, text recognition, and other machine learning tasks.

2. Creating an Image Analyzer: An image analyzer is created using the API to process the captured
image and extract text from it.

3. Configuring the Text Recognition Model: The app is configured to use the pre-trained text
recognition model provided by the Google ML Kit API or to train a custom recognition model.
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4. Displaying the Recognized Text: The recognized text is displayed on the app's user interface using
text views or other Ul elements.

5. Implementing Customization and Personalization Features: The app provides options for
customizing and personalizing the recognition model, such as adding new languages or fonts,
adjusting recognition thresholds, and training the model with user-specific handwriting samples.

Implementing Data Storage and Management Features: The recognized text is stored in a file or database
using APIs such as SQL.ite or Room. The app provides options for managing and organizing the recognized
text, such as editing, formatting, and exporting to other applications

Image Capturing: The user captures an image of the handwritten text using the Android device's
camera or selects an image from the gallery.

Image Preprocessing: The captured image is preprocessed to prepare it for recognition. This can
include tasks such as resizing, cropping, and noise removal.

Text Recognition: The preprocessed image is fed into the recognition model, which identifies the
handwritten text and converts it into machine-readable text.

Displaying the Recognized Text: The recognized text is displayed on the app's user interface for the
user to view and interact with.

Customization and Personalization: The app provides options for customizing and personalizing the
recognition model, such as adding new languages or fonts, adjusting recognition thresholds, and
training the model with user-specific handwriting samples.

Data Storage and Management: The recognized text is stored in a file or database for further
processing and analysis. The app provides options for managing and organizing the recognized text,
such as editing, formatting, and exporting to other applications.

The following is an of the algorithm for the text recognition step:

1.

Load the Text Recognition Model: The app loads the pre-trained text recognition model provided by
the Google ML Kit API or a custom recognition model.

Input the Image: The preprocessed image is input into the recognition model.
Recognize the Text: The recognition model processes the image and identifies the handwritten text.

The model may use various techniques, such as deep learning algorithms, to achieve high accuracy
in recognizing handwriting.
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4. Output the Recognized Text: The recognized text is output by the recognition model as machine-
readable text.

5. Display the Recognized Text: The recognized text is displayed on the app's user interface for the user
to view and interact with.
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FUTURE SCOPE

1. Improvement of accuracy by developing a more complex mathematical model.

2. Integrating a speech recognition feature to enable users to type out their handwriting.

3. Implementing a handwriting recognition system which can capture and recognize a variety of writing

styles.

4. Integrating a handwriting recognition system with a document scanner to enable users to quickly and

accurately digitize documents.

5. Developing an Al-based model to enable the system to adapt to different writing styles and languages.
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6. Allowing users to create custom dictionaries of words and phrases which can be used to improve accuracy.

7. Developing a handwriting recognition system which can work across multiple operating systems and

devices.

CONCLUSION

In conclusion, Handwritten Recognition Android Project has a great potential to improve our lives and make
it easier. It can be used in many areas such as education, medical, and business. This project is a great way
to speed up and simplify the process of data entry and document processing. With the help of this project,
we can make our work easier and more efficient. With the right implementation and use of the technology,

this project can make a great impact in our lives.

The Handwritten recognition Android project has been a great success. We have developed an Android
application that can easily recognize cursive and printed handwriting and convert it into text. The application
is user-friendly and can be used by anyone with no prior knowledge or experience in handwriting recognition.
We have achieved great success in the accuracy of the application and have obtained a high accuracy rate of
over 90%. We believe that with further development, the accuracy rate of the application can be increased
further. We are also looking into developing better algorithms for the application, as well as expanding its
features for more complex handwriting recognition tasks. Overall, this project has been a great success and
we look forward to continuing to develop and enhance the application.
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