
12-03-2025

Improving Accessibility Services using 

WebAssembly

POCs for Enhancing Subtitling and Sign Language

Rafael Bermúdez Guijo

Product Owner Research Team at

3Cat



Why
accessibility
needs
WebAssembly



Why does accessibility need Wasm?

❑ It's cool

❑ We need to perform CPU-intense tasks

❑ We need to perform time-constrained tasks

❑ All of the above



Why accessibility needs 
WebAssembly — Synchronization Is Key
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Subtitling with
Wasm



Subtitling with JS

https://github.com/CCMA-Enginyeria/ebu-tt-d-parser​



Subtitling with JS — The Results

• It ran on all devices, but on low-end devices, the user 
experience was poor—subtitles could go out of 
sync and sometimes overlap.



Subtitling with WebAssembly — Does It Make Sense?

✓ High CPU consumption for parsing big subtitles 
files

✓ Precise timing is critical for displaying subtitles in 
the correct timecode



Subtitling with WebAssembly — Compiling to WebAssembly

https://github.com/CCMA-Enginyeria/hbbtv-wasm-use-cases

✓ Better memory management

✓ Better error handling

✓ Static Typing (personal 
preference)



JS vs Wasm — Testing on desktop browser



JS vs Wasm — Performance on desktop browser

ACTION
MEAN TIME IN JS 
(ms)

MEAN TIME IN 
WASM (ms)

IMPROVEMENT (%)

EBU-TT-D PARSING 70,20 37,20 47%

SUBTITLES 
RENDERING

0,36865 0,13766 62,6%



JS vs Wasm — Testing on hbbtv device



JS vs Wasm — Performance on hbbtv device

ACTION
MEAN TIME IN JS 
(ms)

MEAN TIME IN 
WASM (ms)

IMPROVEMENT (%)

EBU-TT-D PARSING 1650,30 231,04 86%

SUBTITLES 
RENDERING

3,80 1,06 72%



Sign
Language
with WASM



Best Sign Language Service

• The best way to integrate sign language is by 
playing a second video.

• But with only one decoder available, the second 
video must use software decoding.



WebAssembly for software decoding — Does It Make Sense?

✓ High CPU consumption when decoding each frame

✓ Strict timing requirements to maintain frame rate

✓ Leverage existing codecs written in low-level 
languages



WebAssembly for software decoding — First test on HbbTv



POC for Plugfest Berlin 2024



POC for Plugfest Berlin 2024 — Results

Device Runs Without Issues Runs With Issues Does not run

1 X

2 X

3 X

4 X

5 X

6 X

7 X



POC for Plugfest London 2025



POC for Plugfest London 2025 — H264

Format MP4

Codec H264

Profile Baseline

Resolution 400 x 500

Bitrate 300kbps

Zero Drops Some Drops A Lot of Drops Does not run

# Devices 5 3 1 0



POC for Plugfest London 2025 — H265

Format MP4

Codec H265

Profile Baseline

Resolution 400 x 500

Bitrate 300kbps

Zero Drops Some Drops A Lot of Drops Does not run

# Devices 3 4 2 0



POC for Plugfest London 2025 — DASH

Format MPEG-DASH

Codec H264

Profile Baseline

Resolution 400 x 500

Bitrate 300kbps

Zero Drops Some Drops A Lot of Drops Does not run

# Devices 6 3 0 0



Why does accessibility need Wasm?

❑ It's cool

❑ We need to perform CPU-intense tasks

❑ We need to perform time-constrained tasks

❑ All of the above✓



Conclusions

• WebAssembly could help us improve our services, 
especially on low-end devices.

• WebAssembly will enable us to create amazing new 
services.

• Start now—but with caution! Some devices in the 
market already support WebAssembly.
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