System definition

[bookmark: _Hlk172289374]The System Definition phase involves understanding and defining the overall scope and context of the XR Sign Translating Platform (XR-STP). It sets the groundwork for more detailed specifications by answering key questions such as “What will the system do and not do?”, “To whom does the system provide service?”, “What does the system act upon?”, and “For what purpose?”. It includes: (i) Overview: providing a high-level overview of the system, its objectives, and benefits; (ii) System Boundary and Environment: identifying the system boundary and environment by defining all actors in contact with the product and its relationship with other systems; (iii) What the System Will Not Do; (iv) Evolution and Disappearance: describing the system's potential evolution and disappearance; (v) User Characteristics: defining the characteristics of different types of users, including their roles, skills, and experience levels.; (vi) Constraints: outline constraints such as hardware requirements, regulatory constraints, and performance limitations; and (vii) Assumptions and dependencies: provide foundational assumptions and dependencies for guiding the project's direction and decision-making process.  This phase ensures a comprehensive understanding of the system’s intended functions and limitations within its operational context.
I. Overview
a. High level overview
System Name: Bidirectional Sign Translating (BST) system
The BST system aims to bridge communication gaps between different language users, particularly in scenarios involving individuals with or without hearing and speaking disabilities. It provides real-time translation of sign languages into spoken words and vice versa, making it invaluable in both virtual and physical contexts. The BST can be utilized in various settings such as professional and social events, classrooms, and for personal needs, enhancing communication whenever online or augmented interactions are needed.
b. Objectives: 
· To enable seamless and smooth online communication by providing real-time translation of sign languages to spoken words and vice versa, bridging the communication challenge between individuals with and without hearing and speaking disabilities.
· To support versatile communication options, allowing for sign-to-sign and speech-to-speech translation based on individual user capabilities and preferences, thereby enhancing accessibility and user experience.



c. Benefits
	Benefit
	Description

	Enhanced communication
	· Provides real-time translation between sign languages and spoken words.
· Bridges communication gaps between individuals with and without hearing and speaking disabilities.

	Versatility
	· Usable in various settings such as professional events, classrooms, and personal interactions.
· Supports both virtual and physical communication contexts.

	Inclusivity
	· Enables seamless online communication for diverse users.
· Facilitates interactions in mixed-ability groups, promoting inclusiveness.

	User experience
	· Provides a more natural and fluid communication process.
· Adapts to various user capabilities, improving overall satisfaction.



II. 
III. Boundary and environment:
[bookmark: _Hlk172193478]The following figure illustrates the system boundaries and environments. Our XR-STP system, represented as "Sys end-user", is utilized by various communicators, receivers, and institutions across different contexts, such as personal and social events, professional meetings, and virtual and physical classrooms. 
Additionally, the "Sys platform" is a subcomponent of our system that can enhance other platforms and systems. By providing translation engine capabilities, the Sys platform can be integrated into third-party systems and platforms, thereby extending its reach to other contexts and user classes.
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a. Boundary
i. Actors in contact with the system:
· Users: Educators, students and professionals with different language disabilities and preferences
· Institutions: System administrators responsible for maintaining the platform and managing the user experience.
· Third-Party Systems: XR software, other platforms, communication tools.
b. Environment
i. Usage contexts:
· Educational Settings: Virtual and physical classrooms where the system is used to facilitate communication between teachers and students with different language and hearing/speaking abilities.
· Professional Meetings: Business environments where the system supports communication during meetings and conferences.
· Social Events: Personal and social gatherings where the system helps bridge communication gaps.

ii. Devices & software:
· Hardware: XR/VR/AR headsets, computers, tablets, and smartphones that users employ to interact with the system.
· Software: The BST application, compatible with various operating systems and XR devices, and third-party software that can integrate with the Sys platform.
iii. External systems:
· Third-Party Platforms: Other educational, professional, and social platforms that can be enhanced by integrating the Sys platform for improved communication capabilities.
· Data Sources: External databases and repositories that provide supplementary information for translation and context.
iv. Environmental conditions: 
· Physical Locations: Classrooms, meeting rooms, and event spaces where necessary set up is available for the system to be used.
· Virtual Spaces: Online environments and virtual meeting platforms where the system operates.


IV. What the System Will Not Do
· Medical Diagnosis or Treatment:
· The system is not designed to diagnose or treat any medical conditions related to hearing or speech disabilities.
· Non-Human Communication:
· It will not translate between human and non-human (e.g., animal) communication methods.
· Offline Functionality:
· The system will not function without an internet connection for real-time translation services.
· Voice Synthesis Beyond Translation:
· The system will not synthesize voices for purposes other than translating spoken and sign language inputs.

V. 
VI. System evolution & Disappearance

	Evolution aspect
	Description

	Integration of Additional Languages and Dialects
	Expanding the system to support a wider range of spoken and sign languages, including regional dialects, to cater to a more diverse user base.

	Advanced Machine Learning Models
	Implementing cutting-edge machine learning algorithms to improve translation accuracy and responsiveness, ensuring a better user experience.

	Expansion to New Platforms and Devices
	Developing compatibility with a broader array of devices, such as mobile applications and wearable technology, to increase accessibility and convenience for users.

	Incorporation of New Sensors and Technologies
	Utilizing emerging technologies, such as advanced motion sensors and AI-driven user interaction tools, to enhance the system’s capabilities and user interaction.



	Disappearance factor
	Description

	Technological Obsolescence
	Advances in technology may render current XR hardware and software platforms outdated, necessitating a complete overhaul or replacement of the system.

	Regulatory Changes
	New regulations or changes in existing laws regarding data privacy, accessibility, and educational standards could impact the viability of the system, leading to its discontinuation.

	Market Demand
	Shifts in user needs or the emergence of superior alternative solutions could decrease demand for the XR-STP, prompting a reassessment of its continued relevance and utility.

	Financial Constraints
	Insufficient funding or financial resources could limit the ability to maintain, update, or expand the system, potentially leading to its retirement.



VII. 
VIII. User characteristics

	User class
	Characteristics

	User with hearing and speaking disabilities
	· Depends on one or limited sign languages as the primary mode of communication.
· Faces challenges in traditional educational settings due to communication barriers.
· Seeks tools that can bridge the gap between sign language and spoken language for an inclusive learning experience

	Hearing and speaking user
	· Uses one or limited spoken languages for communication.
· May have limited exposure to sign language.
· Desires inclusive tools to facilitate direct communication and collaboration with hard of hearing and hard of speaking peers

	Lecturer
	· Responsible for delivering educational content to a diverse classroom, including students with and without speaking and hearing disabilities.
· Looks for solutions to adapt teaching methods to accommodate students with varying communication needs.
· Needs effective tools to ensure all students can access and understand lesson materials.

	institution administration
	· Oversees the adoption and integration of technologies within the institution.
· Ensures that tools like the XR-based translator are cost-effective, user-friendly, and compliant with the institution’s standards.
· Aims to create an inclusive environment that supports professionals with diverse needs and preferences.



IX. 
X. Constraints
The development and deployment of the XR-based translator system within the educational ecosystem are subject to several constraints. These limitations are essential to recognize as they influence the design decisions, system capabilities, and overall project scope. Below is an outline of the primary constraints impacting the project:
	Constraint type
	Description

	Hardware requirements
	· Minimum Specifications: VR/AR headsets compatibility.
· Minimum processor and memory requirements for smooth operation.

	Regulatory constraints
	· Compliance: Adherence to accessibility standards and regulations.
· Privacy and data protection laws for user information.

	Performance limitations
	· Latency: Acceptable delay thresholds for real-time translation.
· Scalability: Capacity to handle multiple users simultaneously without performance degradation.

	Cultural and linguistic diversity
	The system's capacity to support multiple languages (gestural or spoken) and adapt to cultural nuances in communication is vital for its effectiveness in global educational contexts. Addressing this diversity is a significant constraint that impacts content translation and user interaction.

	Scalability
	As the system is intended for use in diverse educational settings, it must be scalable to accommodate varying numbers of users and adaptable to evolving educational content and technologies. Ongoing maintenance and support are crucial for long-term viability.



XI. 
XII. Assumptions
In planning and executing the development of the XR-based translator system, several foundational assumptions are made to guide the project's direction and decision-making process. These assumptions are critical for setting realistic expectations and aligning the project team and stakeholders. It's important to periodically review and validate these assumptions to mitigate risks and adapt to changing circumstances.

	Assumption Category
	Assumption Detail

	Technological Infrastructure
	The project assumes the availability of high-speed internet and advanced XR hardware in educational settings where the system will be deployed.

	User Proficiency
	It is assumed that users, including students, lecturers, and administrators, possess a basic level of proficiency with XR technology and are capable of adapting to new digital tools.

	Stakeholder Support
	The project presupposes ongoing support from educational institutions, including willingness to integrate new technologies into existing curricula and learning environments.

	Regulatory Compliance
	The project assumes that the system's design and functionality will comply with all relevant educational standards, data protection laws, and accessibility regulations without requiring significant modifications.

	Language and Cultural Adaptability
	The project assumes the system can effectively accommodate multiple sign languages and cultural nuances in communication, ensuring broad applicability and inclusivity.

	Maintenance and Update Capacity
	The project assumes that the development team will have the capacity to provide ongoing maintenance, updates, and support for the system post-deployment, ensuring its long-term viability.

	Market Stability
	Presupposes a stable market and funding environment, allowing for uninterrupted project development and deployment within the planned timeline and budget.



XIII. 
XIV. Dependencies
The successful development and deployment of the XR-based translator system hinge on several key dependencies. These dependencies are critical elements or conditions that must be met for the project to proceed smoothly and achieve its objectives. The following table outlines the major dependencies associated with the project:

	Dependency
	Description

	Hardware Availability
	The system's performance and capabilities depend on access to specific XR hardware, such as VR headsets, AR glasses, computers, tablets, and compatible input devices. The availability of these technologies is crucial for system testing and user interaction.

	Software and Platform Integration
	Seamless operation requires integration with various software platforms, including development systems, and cloud services. The project's progress is contingent on the compatibility and integration capabilities of these platforms.

	Network Infrastructure
	Real-time translation features and cloud-based processing necessitate reliable and high-speed internet connectivity. The system's effectiveness is dependent on the quality of the existing network infrastructure.

	Stakeholder Support
	The project relies on continuous support from educational institutions, funding bodies, and technology partners. This includes approval of project plans, funding allocations, and collaboration on technology integration.

	Regulatory Compliance
	Adherence to educational standards, data privacy regulations, and accessibility guidelines is mandatory. The project's viability is dependent on meeting these regulatory requirements to ensure legal and ethical compliance.

	Development Team Expertise
	The specialized nature of the XR-based translator system requires a development team with expertise in XR technology, language translation, and educational software development. The availability and skill level of the team are critical to the project's success.

	User Engagement
	User feedback and engagement are essential for refining system features and ensuring the tool meets the actual needs of its target audience. The project depends on active participation from students, lecturers, and administrators during testing and feedback cycles.

	Technological Advances
	The project's long-term relevance and effectiveness are tied to keeping pace with technological advances in XR, language processing, and educational methodologies. Ongoing updates and system enhancements are dependent on these evolving technologies.
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