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Introduction

By 2050, nearly 2.5 billion people are projected to 
have some degree of hearing loss [1]. 

Consuming video content can become problematic for 
people with hearing deficiencies. 

Other than subtitles, there is still no solution able to 
bridging the gap in accessibility of video content to 
ensure inclusivity for all viewers.

[1] https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
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Idea

Our goal is to generate avatars that perform sign language based on input text or 
subtitles.

How are you feeling 
today?

Input Video/Audio
ASR-translated 
Text/Subtitles Avatar Generation



Problem definition

Decompose the problem into smaller, manageable sub-problems:

server clients 

SP1 SP2

SP1 +SP2

● SP2: How to generate the avatar from the signs?
○ Approach 1: Client-side
○ Approach 2: Server-side

● SP1: How to generate signs from text?
○ Approach 1: Gloss to sign
○ Approach 2: Sentence to sign
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SP1: How to generate signs from text?

Different possible workflows for generating signs from text. 

Approach 1: Intermediate ASL-gloss conversion:

How are you feeling 
today?

Input Text
(Subtitles)

[TODAY] [YOU] 
[FEEL] [HOW]?

Text2Gloss Gloss2Sign

Advantages: works with very little data → map gloss one-to-one with pose.

Disadvantages: need an accurate “text2gloss” approach; not robust to combinations of 
gestures (i.e., hands and faces at the same time) or “dialects” (variations in the signs).
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SP1: How to generate signs from text?

Approach 2: Direct sign generation from the sentence:

How are you feeling 
today?

Input Text
(Subtitles)

[TODAY] [YOU] 
[FEEL] [HOW]?

Text2Gloss Gloss2Sign
Sentence2Sign

Advantages: no intermediate mapping; accurate representation of semantic variations.

Disadvantages: needs a large dataset to understand the relationship between words 
and signs.
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SP2: How to generate the avatar from the signs?

Different possible workflows for generating the avatar from the signs.

Approach 1: Running the avatar generation (frame by frame) at the 
client.

Avatar Generation
(Frame by frame)

Signs (Pose)
2D/3D Keypoints

Generative Model 
(GAN/Diffusion)

Advantages: highly customisable by the client.

Disadvantages: run the AI model for every frame (depending on output resolution) can 
be computationally expensive.
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SP2: How to generate the avatar from the signs?

Approach 2: Recording a 3D avatar frame by frame at the server 
(Unity3D):

Sending Avatar to 
the Clients

Signs (Pose)
2D/3D Keypoints

3D Avatar
(Animation + Capture)

Advantages: run only once for all clients; reduced GPU computation at the client.

Disadvantages: not customisable (higher load on the server)



Demo

A demo of generating points (skeleton) from Signs. The skeletons then can be used to create an 
avatar.

Gloss2Sign
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Gloss: How are you feeling today? Pose: How are you feeling today?

https://docs.google.com/file/d/1C77lOAMsDIoN-DT9W4FOLgo-SFoIal_E/preview
https://docs.google.com/file/d/1oAuVt4vFBU5cJXxsr0n1LD6U6FVGwbiq/preview


Next step

Which approach and methodology should be selected?

server clients 

SP1 SP2

SP1 +SP2

● SP2: How to generate the avatar from the signs?
○ Approach 1: Client-side
○ Approach 2: Server-side

● SP1: How to generate signs from text?
○ Approach 1: Gloss to sign
○ Approach 2: Sentence to sign
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