SignaVerse: Audio & Text to American Sign Language Using 3D Avatars
A MuFaw AI Research Lab Project
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Making Audio and Video Content Accessible Through AI
Digital content today is overwhelmingly audio-centric—videos, podcasts, lectures, interviews, and live streams. For millions of deaf and hard-of-hearing individuals, this creates a fundamental accessibility gap.
SignaVerse is an AI-powered system developed by MuFaw AI Research Lab to bridge this gap by automatically converting audio, video, and text into American Sign Language (ASL) using a realistic 3D avatar. The goal is simple and human-centered:
make spoken digital content understandable to specially-abled audiences without requiring human interpreters for every video.

The Problem: Audio-First Content Excludes Millions
Most platforms—including YouTube, e-learning portals, and corporate media libraries—rely heavily on speech. While captions help, they are not sufficient for many ASL-native users, for whom sign language is the primary and most natural mode of communication.
Key challenges:
· Captions do not convey grammar, structure, or expression of sign language
· Human interpretation does not scale for large content libraries
· Accessibility compliance is often expensive and manual

MuFaw’s Solution: End-to-End AI Sign Language Generation
SignaVerse introduces a fully automated pipeline that transforms content into ASL through a lifelike 3D avatar.
Supported Inputs
· Audio files
· YouTube video links
· Uploaded video files
· Plain text input
Regardless of the source, the system produces visual sign language output in a consistent and scalable way.

How the System Works (High-Level)
1. Input Processing
a. Audio is extracted from video when needed
b. Text input bypasses audio processing
2. Speech-to-Text Transcription
a. Audio is transcribed into accurate, time-aligned text using state-of-the-art speech recognition
3. Sign Language Motion Generation
a. Text is converted into sign-language motion data using a model trained on a large-scale sign avatar dataset
4. 3D Avatar Visualization
a. Generated motion data is rendered using a parametric human body model for realistic signing
5. Web Delivery
a. The final output is delivered through a modern, responsive web interface

Technical Architecture (For Technical Readers)
Core Technologies
· Speech Recognition: Whisper-based transcription for robust audio-to-text conversion
· Sign Language Dataset: Trained using the SignAvatars dataset for high-fidelity motion representation
· 3D Human Model: SMPL-X for full-body, hand, and facial articulation
· Backend: FastAPI (Python) for scalable inference APIs
· Frontend: React for real-time visualization and user interaction
Why This Stack Works
· SMPL-X enables precise hand and facial movements, which are critical in ASL
· FastAPI ensures low-latency API responses and production readiness
· React allows seamless integration into existing platforms and websites

Real-World Use Cases
1. YouTube & Media Platforms
Automatically convert spoken videos into ASL avatar overlays, improving accessibility without manual interpretation.
2. Online Education & E-Learning
Make lectures, tutorials, and recorded classes accessible to deaf students in their native language.
3. Corporate Training & Compliance
Ensure internal training videos meet accessibility and inclusion standards.
4. Public Information & Government Media
Provide inclusive communication for announcements, emergency briefings, and public campaigns.
5. Assistive Technology Products
Integrate ASL avatars into accessibility tools, kiosks, or smart displays.

Business Value
For organizations, SignaVerse delivers:
· Scalable accessibility without recurring interpreter costs
· Faster content publishing with built-in inclusion
· Compliance support for accessibility regulations
· Expanded audience reach and improved brand trust
For users, it provides:
· Natural, visual understanding of spoken content
· Independence from subtitles alone
· Consistent access across platforms

Project Outcome
· Fully developed and deployed end-to-end system
· Supports multiple input formats (audio, video, text)
· Delivered as a production-ready solution
· Successfully completed and handed over
This project demonstrates MuFaw AI Research Lab’s ability to combine research-grade models with real-world deployment, turning advanced AI into meaningful social impact.

Why This Matters
Accessibility should not be an afterthought. SignaVerse proves that modern AI can be used not just for automation or efficiency—but for inclusion at scale.
At MuFaw AI Research Lab, we build AI systems that are technically sound, ethically grounded, and production-ready.
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Ich kann deine Welt
erklaren

Ich ibersetze fiir dich verschiedenste Inhalte - egal ob
Website, Film, TV-Sendung, Museumsfiihrung, Beipackzettel
fiir Medikamente, Verkehrsmeldung oder Biirgerinformation.

Wenn sich dein Text einmal &ndert, kann ich die
Ubersetzung rasch und kostengiinstig aktualisieren.

So kannst du mich einsetzen
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