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SEO package (Project 3)

Primary SEO title (recommended):
Real-Time Sign Language to Speech Translation System: Low-Latency Video-to-Voice
Accessibility Pipeline

Alternate titles:

« Building a Sign Language Translation Pipeline with Keypoints, Sequence Models, and
Neural TTS

e From Webcam to Voice: Real-Time Sign Language Recognition for Accessibility and
Customer Support

« On-Device Sign Language to Speech: Privacy-First, Low-Latency Communication
Bridge



URL slug: real-time-sign-language-to-speech-translation-pipeline

Meta description (155-160 chars):
MuFaw Al Research Lab built a real-time sign language to speech system using pose/keypoints
+ sequence models + TTS to reduce communication barriers.

Target keywords:

« Primary: sign language to speech translation, real-time sign language recognition, sign
language translation system

o Secondary: MediaPipe keypoints, OpenPose landmarks, LSTM sign language classifier,
Transformer sign language translation, on-device accessibility Al

Real-Time Sign Language to Speech
Translation System

MuFaw Al Research Lab | Assistive Technology & Accessibility Al

Hearing loss affects a massive population worldwide, and communication access is not a “nice-
to-have” in healthcare, education, and essential services. WHO estimates 430 million people
require rehabilitation for disabling hearing loss, and projects this number will rise significantly
by 2050.

MuFaw Al Research Lab built an end-to-end, real-time sign language to speech translation
pipeline that converts live video of signing into text + natural speech output—designed for
low latency, privacy-first deployments, and integration into real organizational workflows.

The problem (what breaks in the real world)

Deaf and hard-of-hearing people routinely face situations where the other party can’t sign.
Interpreters help, but they are not always available on-demand, and in sensitive contexts they can
introduce privacy and logistics friction.

Regulators and accessibility standards emphasize effective communication and the use of
qualified interpreters when needed—both in-person and via VRI (Video Remote Interpreting).
In practice, Deaf patients report interpreter-related barriers during healthcare access and
communication.

The gap is obvious: organizations need faster, privacy-aware, “available instantly”
communication support, especially for high-volume or time-critical interactions.



What we built (client-facing summary)
An integrated pipeline that:

o captures live video,

o extracts hand/body/face keypoints using pose estimation,

o translates gesture sequences into text using a neural sequence model,

e and produces speech output via TTS.

Key design goal: real-time conversation flow (targeting sub-second responsiveness) with an
offline-capable mode to minimize cloud dependency.

Why keypoints instead of raw video (non-technical
explanation)

Raw video is heavy: high bandwidth, high compute, and sensitive from a privacy standpoint.

Keypoints reduce each frame into a compact numerical representation—“where are the hands,
joints, and facial landmarks?”—which is:

 lighter to process,

« more stable for temporal modeling,

« easier to run on-device,

o and less personally identifying than storing full video streams.

This matters because sign languages rely on hands and face (not just hand shapes). NIDCD
explicitly notes ASL uses movements of the hands and face, and its grammar differs from
English.

Technical architecture (engineer-ready)
Pipeline:

Webcam/mobile input — frame buffering

Pose/keypoint extraction (MediaPipe Holistic or OpenPose)

Temporal windowing (sequence chunks of keypoints)

Neural classifier / translator (LSTM / Transformer depending on scope)
Vocabulary + decoding (single-sign or phrase-level)

agrownE



6. Text-to-Speech (simple TTS for lightweight deployments; neural TTS for naturalness)
7. Audio output (+ optional transcript output for logs/captions)

Pose estimation options

MediaPipe Holistic combines face + pose + hand landmarkers and outputs hundreds of
landmarks in real time (including pose, face, and hand landmarks).

OpenPose is a real-time multi-person system that can detect body, hand, face (and more)
keypoints.

Key features (built for usability, not just a demo)

Real-time capture + inference for natural interaction

Keypoint-based representation (hands/body/face) to support linguistically meaningful
cues

Sequence modeling for gesture dynamics (not frame-by-frame guessing)

Phrase-level support (multi-sign sequences) with optional context heuristics

Natural speech output (neural TTS options like Tacotron 2 improve naturalness)
Offline-capable mode for privacy and reliability (edge execution)

Regional variants support path (ASL/BSL/etc.) — sign language is not universal;
languages and dialects vary by region

Real-world use cases (where this actually fits)

1) Healthcare front desks and triage

Healthcare settings frequently require rapid communication and privacy. Accessibility guidance
stresses effective communication and qualified interpreting when necessary.

This system is positioned as an instant bridge for basic intake, directions, consent explanations
(with appropriate disclaimers), and reducing delays—while still escalating to human interpreters
for complex or high-stakes conversations.

2) Customer service and government counters

High-volume environments benefit from “always available” assistive translation for routine
interactions: appointment scheduling, form guidance, queue questions, and service requests.

3) Education support



Live classroom or advising scenarios often need quick clarification. A low-latency tool can
support day-to-day interactions, while formal interpreting remains essential for full accessibility
coverage.

4) Workplace HR and onboarding

Policy explanations, basic Q&A, and day-one logistics are common friction points—this system
helps reduce dependency on scheduling interpreters for every small interaction.

Data, evaluation, and realism (no hype)

Sign language recognition/translation is hard mainly because:

e sign languages have their own grammar and structure
e continuous signing has co-articulation and context effects
« datasets are smaller than typical speech translation corpora (data is a known bottleneck)

For training and benchmarking, the ecosystem includes:

e WLASL (large word-level ASL dataset)

e RWTH-PHOENIX-Weather 2014T (continuous sign language translation benchmark;
German Sign Language domain)

e BSL-1K (large-scale BSL recognition dataset)

In our project framing, accuracy is reported with context (single-sign vs continuous phrases,
camera conditions, signer variation, and target vocabulary size).

Deployment options

e On-device (recommended for privacy): local GPU/edge (Jetson-class devices are a
common target)

Dockerized service: consistent runtime + repeatable deployments

REST API integration: FastAPI/Flask style endpoints for product embedding
Browser-based mode: WebRTC ingestion + local/edge inference

Cloud fallback: only when needed for heavier models (and only with explicit consent
policies)

Security and compliance posture (practical, not marketing)



e No cloud storage of raw video by default (privacy-first)

e Encrypted transport for any video streams that must traverse networks

e Access controls (API tokens/roles) + audit logs for usage

o Configurable retention and consent-based storage if organizations require it

o Medical-context compatibility goals (minimize data exposure; structured logging) —
with the expectation that formal compliance depends on the deploying organization’s
environment and policies

FAQ (SEO-friendly)

Does this eliminate the need for human interpreters?
No. It reduces friction for routine interactions and short, common exchanges. High-stakes
conversations still require professional interpreting to meet accessibility and safety needs.

Why not translate directly from video pixels?
You can, but keypoints are lighter, often faster on-device, and align better with the structure of
signing (hands/pose/face), which ASL explicitly uses.

How do you handle different sign languages (ASL vs BSL)?
They’re different languages. Support is handled via language-specific datasets/models and
optional domain adaptation.

What’s the biggest technical challenge?
Continuous signing + context: real translation requires modeling sequences and co-articulation,
and datasets are smaller than spoken-language translation resources.

CTA (MuFaw Al Research Lab)

e Schedule a pilot deployment for your organization (healthcare, education, or service
desk)

e Request a live demo of real-time sign-to-speech

o Contact our accessibility team to integrate with your existing communication
infrastructure






