
Captions in XR Design Guide

Purpose
This document is meant to sum up best practices on captions in XR. Organized by the W3C
Immersive Captions Community Group, it will be used to inform guidelines such as the XAUR
and offer guidance for XR creators seeking to implement accessible captions.

If you have suggestions, please add comments or email the group at
public-immersive-captions@w3.org.

Resources
● Immersive CG Findings - Final Draft
● Meta VR caption guidelines
● XRA Developer’s Guide
● Create accessible spatial experiences - WWDC23 - Videos - Apple Developer
● Savio Menifer, Equal Entry: Accessibility Virtual Reality: How to Add Captions Using

Open Source (and see Chirp Captions on Github)
● Video by creators of Job Simulator/VacationSubtitles in XR: A Practical Framework

Simulator
○ Also see this XR Access Symposium presentation on Cosmonius High subtitle

implementation:
XR Access Symposium 2024 | 09 The Design of Owlchemy Labs’ Subtitle …

● Virtual Worlds Made Accessible Beyond Sound: Presentation and Q&A with Myles …
● A11yVR:

○ Developing an Open Source Caption System for XR in Unity - Savio Menifer
○ Captions and Beyond: Building XR software for all users -
○ Live Subtitles in Augmented Reality Glasses - Alex Westner & Paul Mealy

● XR Access:
○ 2022 Deep Dive A1 | Immersive Captions and Sign Language
○ Multimedia for Deaf Viewers | Dr. Raja Kushalnagar
○ XR Access Stories: Meryl Evans - Full Video

● Research:
○ Deaf and Hard-of-hearing Individuals' Preferences for Wearable and Mobile

Sound Awareness Technologies
○ Live Captions in Virtual Reality (VR)
○ Immersive Captioning: Developing a framework for evaluating user needs
○ Towards Sound Accessibility in Virtual Reality
○ Universal access: user needs for immersive captioning

https://docs.google.com/document/d/1P-T5S9pDBbcAGrlJDvbzG0QBLTV1GfrtabfkmohZP6w/edit#heading=h.4bhv7j9tim0v
https://www.youtube.com/watch?v=J5m8JHWuu2o
https://www.youtube.com/watch?si=iOTVN5G_JXWWGiAh&v=dyYnc-1A0ac&feature=youtu.be
https://www.youtube.com/watch?v=9l4aDH7HY3U
https://www.youtube.com/watch?v=jbix2XskuKc
https://www.youtube.com/watch?v=Wdl13lY9SOY&t=1s&ab_channel=A11yVR-AccessibilityVirtualReality
https://www.youtube.com/watch?v=eGC6-aQ2WwU&ab_channel=A11yVR-AccessibilityVirtualReality
https://www.youtube.com/watch?v=O6_d_u8uNm8&t=2s
https://www.youtube.com/watch?v=5XGvI5GWb20
https://www.youtube.com/watch?v=ytWJCMciHtc
https://www.w3.org/community/immersive-captions/
https://www.w3.org/community/immersive-captions/
https://www.w3.org/TR/xaur/
mailto:public-immersive-captions@w3.org
https://developer.oculus.com/resources/design-accessible-vr-captions/
https://xra.org/research/xra-developers-guide-accessibility-and-inclusive-design/
https://developer.apple.com/videos/play/wwdc2023/10034/?time=1335
https://equalentry.com/accessibility-virtual-reality-captions-open-source/
https://equalentry.com/accessibility-virtual-reality-captions-open-source/
https://github.com/XR-Access-Initiative/chirp-captions
https://dl.acm.org/doi/abs/10.1145/3290605.3300276
https://dl.acm.org/doi/abs/10.1145/3290605.3300276
https://arxiv.org/abs/2210.15072
https://ieeexplore.ieee.org/abstract/document/9319125
https://dl.acm.org/doi/abs/10.1145/3462244.3479946
https://link.springer.com/article/10.1007/s10209-021-00828-w


● Advice
○ What It’s Like for a Deaf Person at a Captioned VR Presentation
○ Virtual Reality Accessibility: The Importance of Comfort Ratings and Reducing

Motion
○ Accessible Virtual Reality: Advice from a Deaf Person on How to Make It Better
○ Automatic Captions: Our Experiments and Best Practices (While not focused on

VR ... the use of auto captions is possible)

User requirements

Anti-patterns
● Captions occluding important objects
● Captions being occluded by scene objects
● Caption depth different from objects in scene
● Captions too close to edge of vision

General design guidance
● Font
● Background
● Speed
● Customization
● Positioning

Design approaches for specific situations
● Speaker identification
● Non-speech sound
● Event identification
● Visually communicating volume/distance of speaker

Recommended design patterns

https://equalentry.com/what-its-like-for-a-deaf-person-at-a-captioned-vr-presentation/
https://equalentry.com/virtual-reality-accessibility-comfort-ratings-and-reduced-motion/
https://equalentry.com/virtual-reality-accessibility-comfort-ratings-and-reduced-motion/
https://equalentry.com/accessible-virtual-reality-deaf-advice/
https://equalentry.com/automatic-captions-experiments-best-practices/


Technical issues and solutions

Guidance for product-specific features


