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I. INTRODUCTION

Communication is fundamental to human interaction, yet
for the Deaf and Hard of Hearing (DHH) community, with
more than 466 million globally and around 300,000 in Sri
Lanka, sign language is the primary means of expression.
In Sri Lanka, this takes the form of Sinhala Sign Language
(SSL), a unique system partially influenced by British Sign
Language (BSL) [1]. Despite its significance, technological
solutions supporting SSL remain limited.

SAWAN is a cross-platform speech-to-sign conversion sys-
tem designed to bridge this communication gap by translating
Sinhala speech into SSL using a 3D avatar. It leverages
HamNoSys for structured sign representation and SiGML for
machine-readable animation, enabling real-time sign genera-
tion. By integrating a sign learning platform and translation
tools, SAWAN provides a better solution to support both
communication and education for the local Deaf community.

II. LITERATURE REVIEW

Several studies have been conducted on sign language
generation from text or audio, mainly focused on Indian Sign
Language (ISL), with only a few efforts targeting Sinhala Sign
Language (SSL). These systems typically support input in the
form of either text, audio, or both. Many use HamNoSys as
the sign language notation, while some rely on SignWriting.

In [1], a photorealistic approach was introduced using neural
machine translation, motion graphs, and GANs to produce HD
video-based British Sign Language. While visually impressive,
the method requires complex processing and resources. In

contrast, systems like [2] and [3] provide more practical, web-
based solutions that convert voice or text into ISL using 3D
avatars, HamNoSys, and SiGML. Similarly, [4] supports six
regional Indian languages using speech recognition and LSTM
models to output ISL through an avatar.

Some systems combine speech-to-text with NLP pipelines
to produce sign sequences [5][7], but most are language-
specific or rely on fixed datasets that limit adaptability. Other
approaches, like [6], explored SignWriting and XML-based
representations to animate 3D avatars. In the case of SSL, a
few studies have proposed avatar-based systems and manual
video concatenation methods to represent sign gestures [8].
However, most of these are limited to static datasets or
predefined sign libraries, lacking flexibility and support for
dynamic input.

The SAWAN project builds upon these existing methods
but specifically targets SSL with both Sinhala text and speech
input support. It uses HamNoSys and SiGML to generate
structured avatar animations and allows users to modify and
expand the dataset, making it more adaptable and scalable
compared to previous solutions.

III. METHODOLOGY

The SAWAN system features a modular and scalable archi-
tecture with four key modules.

A. Speech-to-Sign Generator

This module forms the core of real-time translation. It uses
the Google Speech-to-Text API to transcribe Sinhala audio
into text. The resulting text is then mapped to pre-annotated
HamNoSys notations representing corresponding SSL signs.
These notations are further converted into SiGML (Signing
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Gesture Markup Language), a machine-readable XML-based
format designed to render sign animations using a 3D avatar.
This process ensures the visualization of signs with accurate
hand shapes, positions, and movements. To enhance the quality
of the speech input, preprocessing steps such as phoneme
alignment and background noise filtering are applied. The
translation system references a curated dataset of frequently
used Sinhala words and phrases, enabling faster and more
accurate sign generation.

Fig. 1. Architecture of speech to sign module

B. HamNoSys Service

To support both ongoing research and dataset flexibility, the
HamNoSys service provides tools for converting signs into a
structured notation system. It includes:

• Automatic HamNoSys Tool: Accepts static Sinhala sign
images as input and outputs a corresponding HamNoSys
sequence by identifying visual sign parameters such as
hand shape, position, and motion components.

Fig. 2. Architecture of Hamnosys to SigML converter

• Manual HamNoSys Tool: Offers a user-friendly interface
to manually configure HamNoSys sequences using graph-
ical options for each component, such as handshape, palm
orientation, location, and movement.

• Manual HamNoSys to SiGML Converter: Convert Ham-
NoSys sequences into SiGML format, facilitating seam-
less avatar-based animation. This module ensures ma-
chine readability and is critical for visualizing newly
added signs.

C. Learning Platform

To support both the Deaf community and interested learners,
the system includes an interactive learning platform that cate-
gorizes signs and presents them with 3D avatar animations,
structured lessons, and interactive assessments. Users can
track their progress and receive feedback based on their sign
recognition and reproduction abilities.

D. Sign Language Translation

This module enables text-to-sign translation by converting
Sinhala text into SSL signs. It currently supports static signs
and references a structured sign database. A key emphasis is
placed on ensuring that the animated transitions between signs
are smooth and visually natural. Techniques such as motion

interpolation and real-time rendering are implemented to align
animations with real-world signing standards. This component
is being extended to support integration with accessibility
applications such as video conferencing tools.

IV. RESULT AND DISCUSSION

The system was evaluated by a Sinhala Sign Language
expert from the Rathmalana Deaf School, where limited (15)
SSL signs were tested. An average accuracy of 80.67% was
achieved.

A comparative analysis with existing ISL-based systems
showed SAWAN provides improved recognition accuracy and
better dataset adaptability. The structured implementation of
HamNoSys contributed to consistency in generated signs. Cur-
rently, the dataset contains over 200 common Sinhala words
and phrases mapped to HamNoSys. Compared to earlier SSL
research attempts, SAWAN demonstrated a 20% improvement
in overall translation accuracy, highlighting the value of using
a modular, notation-based approach.

V. FUTURE WORK

Future work will focus on expanding the current SiGML
dataset, especially to include more dynamic signs and two-
handed gestures. We also plan to extend testing with students
from Deaf schools to better evaluate usability in real-world
learning contexts. Future versions will aim to support real-
time live translation in settings like conferences.

VI. CONCLUSION

SAWAN is a speech-to-sign conversion system for Sinhala
Sign Language (SSL), integrating HamNoSys notation and
3D avatar-based representation. The system shows promising
results in translating spoken Sinhala into SSL, leveraging
structured notations and real-time animations.
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