Learning App for Deaf And Mute and sign language-English/Gujarati converter

ABSTRACT
· Background: “Inclusivity” is the motto of Education department, Government of Gujarat. Opportunity for all is the new slogan and The Indian Government has come up with Indian Sign Language. There has been lot of work in done in American sign language and focusing on interpretation in English. 
· Majority schools in India adopt local language. In Gujarat, the deaf and mute students would be learning Gujarati by sign language. There are two general methods of deaf education are manualism and oralism..
· The students learn at school but at home if they want to practice material in Digital form is in limited form especially considering Indian Sign Language and Gujarati as local language. 
· Detailed Description: The proposed comprehensive Mobile Application aims to address the key challenges faced in learning beyond classroom by deaf and mute students.
·  The key features of the application include: Interpretation of Alphabets and numbers in Gujarati: Explaining the alphabets and numbers in Gujarati. The students first should learn and then should get writing pad to practice the writing of alphabets and numbers. 
· Words and Sentences: Explaining the basic words starting from each Gujarati alphabet for example ? –???. Writing Exercises based on this Mathematics : Tables.
· Basic calculation Sum, Subtract, Multiplication, division in Gujarati. Writing problems for assessment of learning. Science : Prepare learning of science principles to sign language tutorials and writing exercises based on this. 
· Conversion of Gujarati sentences to Sign Language and vice versa: If some Gujarati news/ articles are fed, they should be converted to sign language Conversion of speech to sign Language and vice versa: If some Gujarati conversation/addressing is taking place, they should be converted to sign language Data Analytics : Report card of the student to assess his/her learning of Mathematics and Science The application will cater to various users, including teachers, students, parents and HR(company). 
· By integrating all these functions into a single Application , the application will address the lack of resources and bridge of communication gap. Teachers: Get a platform for teaching and can give repeated exercises to fine tune students with Mathematics and science.
·  . Students: Learning platform where they can learn at their own pace and do the exercises. Parents: Helping aid for parents who do not know sign language. HR: Inclusivity is part of company policy also. While interviewing speech to text and text to speech will be helpful.
· Expected Solution: The implementation of this comprehensive Mobile application is expected to yield significant positive outcomes: Learning of Basic Mathematics and Science: Establishment of a unified platform where all relevant data is stored, reducing fragmentation and improving data accessibility.
·  Increased Communication: Enhanced transparency in tracking progress and outcomes of various projects, facilitating better oversight and accountability. Better Assessment of learning: More effective allocation and utilization of resources, leading to improved outcomes for research and innovation projects. 
· Including specially abled to mainstream : Conversion of text to sign language, speech to sign language and vice versa will narrow down the communication gap that arises due to non understanding of sign language. 
· In summary, the proposed Mobile application aims to create a more efficient and supportive environment for learning to deaf and mute students in Gujarat. By addressing the current challenges and leveraging modern technology, the application will significantly enhance the learning ability of specially abled students.





CHAPTER-1
INTRODUCTION
· The Hamburg notation system for sign languages (HamNoSys) is an alphabetical system for the primarily phonetic description of signs [1]. HamNoSys notations include Handshape, Orientation, Location and Actions
·  Handshape: The symbols for basic forms of finger and thumb position and bending make up the description of a handshape. In addition, there are variations. Based on this broad–with, a description with regard to if there are fingers involved, the shape of finger by finger is possible to specify. 
· Whenever it is essential, forms in the middle can be characterized as well. Following picture describes the sample open handshape symbol. Hand Orientation: HamNoSys determines the angle of the hand by 2 parts: (a) Extended finger direction (b) Palm orientation (a) Extended Finger Direction Extended finger direction has 3 parts: [1. Signer’s View, 2. Bird’s View, 3. View from the right]. 
· (a) Palm Orientation 8 symbols are required for palm orientation. Each symbol meaning is defined corresponding to the extended finger direction . Locations: Location parameters, like hand orientation, are divided into two parts: The first determines the x and y coordinates within the frontal plane, while the second determines the z co-ordinate. Following picture describes head location.
· Actions: Path movements (movements that change the location of the hand) and in place movements of the hands and non-manual movements make up actions. 
· The combinations can be done in any order or at the same time. Straight, curved and zigzag lines, circles and similar patterns are the building blocks of direction movement in HamNoSys 
· Sign language is a visual language that uses hand gestures, facial expressions, and body language to communicate. It is used by deaf and hard-ofhearing individuals to convey information, emotions, and ideas. The use of sign language is crucial in enabling deaf individuals to communicate effectively and participate fully in society.
·  However, sign language is not universally understood, and many people lack the necessary knowledge and skills to communicate in sign language. In recent years, there has been an increasing interest in developing technology that can bridge the communication gap between deaf and hearing individuals.
·  One such technology is sign language detection systems. These systems use various sensors and algorithms to recognize and interpret sign language gestures, translating them into text or spoken language. 
· The use of sign language detection systems is not limited to the deaf community; it can also be beneficial for hearing individuals who wish to learn sign language. These systems can be used as teaching aids, allowing individuals to practice and improve their sign language skills. 






CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing system is smart glove is proposed which includes components such as flex sensors, Arduino, APR33A3 Voice Playback module, transmitter, and receiver. 
· This technology helps the user to provide input in order to control his/her home appliances if he/she cannot walk towards the switchboard, which can be considered as an advantage. 
· The disadvantage of this technology is that the device is bulky, and has too many components, making it hard to be a portable one. The working of the device commences as soon as there is an input in the form of a movement of hand or fingers.
·  The gloves are connected to the flex sensors and if there is any input gesture given, then the sensor value changes as a result of the bend in the flex sensors. The changing value of the flex sensor corresponds to the applied bending angle as well as the resistance, according to the input given..




2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 

· Limited Access to Technology: Not all individuals in the deaf and mute community have access to smartphones, tablets, or computers, which could limit the app's reach and effectiveness.
· Variable Technology Literacy: Users may have different levels of comfort and proficiency with technology. Some may struggle to navigate the app effectively, which can hinder their learning experience.
· Diverse Sign Languages: Sign languages vary significantly between regions and communities. For instance, American Sign Language (ASL) is different from British Sign Language (BSL), and both differ from Indian Sign Language (ISL). This diversity can complicate the development of a universal sign language converter.
· Complexity of Sign Language: Sign language is not a direct translation of spoken language; it has its own grammar and syntax. An app that oversimplifies or misrepresents these aspects may lead to misunderstandings and poor learning outcomes.


2.2. PROPOSED SYSTEM

· the proposed system for sign language detection for deaf and dumb using flex sensor, gyroscope sensor, Bluetooth module, and LCD module Arduino Uno is a comprehensive solution that utilizes a combination of hardware and software components to recognize and interpret sign language gestures in real-time. 
· The hardware components of the system include flex sensors and gyroscope sensors that are attached to a hand glove. The flex sensors are resistive sensors that change their resistance when they are bent. These sensors are attached to the fingers of the glove and detect the bending of the fingers. 
· The gyroscope sensors, on the other hand, detect the orientation of the hand and the speed and direction of hand movements. These sensors work together to detect the movement and positioning of the hand and fingers, which is critical in recognizing and interpreting sign language gestures.
·  The data collected by the sensors is then processed by the Arduino Uno microcontroller, which uses algorithms to recognize specific gestures and translate them into text. 


2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· improved Communication: The app can facilitate better communication between deaf individuals and those who do not know sign language, bridging the gap and fostering inclusion.
· Accessible Learning Resources: It provides easy access to learning materials, allowing users to learn at their own pace and convenience, which is especially beneficial for those who may not have access to traditional educational settings.
· Customized Learning Experience: Users can tailor their learning experience according to their preferences and needs, focusing on specific vocabulary or topics that are relevant to them.
· Visual Learning Support: The app can leverage visual aids, videos, and animations to enhance the learning experience, catering to the visual learning style that is often preferred in the deaf community.






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
· User Onboarding Module
· Sign Language Learning Module
· Sign Language to Text Converter Module
· Technical Analysis Models
User Onboarding Module
· User Profiles: Allow users to create profiles with preferences for learning styles (e.g., beginner, intermediate, advanced).
· Tutorials: Provide an introductory tutorial on how to navigate the app and use its features.

Sign Language Learning Module
· Video Lessons: Interactive video lessons covering basic to advanced sign language vocabulary and grammar in both English and Gujarati.
· Categorized Vocabulary: Organize vocabulary by categories (e.g., greetings, food, emotions, daily activities) for easy navigation.
· Practice Exercises: Activities such as quizzes and flashcards to reinforce vocabulary retention.
· Gesture Recognition: Use AI to recognize users’ signs via their device camera, providing feedback on accuracy.


Sign Language to Text Converter Module
· Real-Time Translation: Enable users to sign in front of the camera, and have the app translate signs into written English or Gujarati in real time.
· Feedback System: Allow users to provide feedback on the accuracy of translations, improving the algorithm over time.



Technical Analysis Models
· Text Input: Users can type in sentences, which the app will convert to sign language videos or animations.
· Contextual Learning: Provide contextual videos that show how to use phrases in conversation, enhancing understanding.








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 presents the synthetic animation of Gujarati Sign Language Alphabets. These synthetic animation is used to convert from speech to sign language which will be helpful to deaf-dumb community of Gujarat region. 
· This system will take speech as an input then converted into a Gujarati text, further it will converted a HamNoSys notation. HamNoSys notation is used to generate xml format SiGML code that will be used to play a sign by Avatar.
· This paper also includes literature review of different spoken and sign languages. HamNosys Notation and Avatar is developed for 34 Gujarati consonant alphabets for creating Gujarati Sign Language (GSL) synthetic animation dictionary. In future these work will be extended to convert Gujarati vowel alphabets series to develop Gujarati Sign Language dictionary
