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A toolkit that makes the CAVERN easy to 
use, so that CAVERN developers with 
varying skill sets can develop impactful 
experiences for it.

GOAL



2/17 CAVERN Jam Playtest



“ 

from CAVERN Jam Feedback

I would never have been able 
to build a CAVERN project 
without the toolkit ” 



[Jam Highlight Reel]

https://docs.google.com/file/d/1JtfL3LYAigu5TpqLLUeuJcOeM5STHWWD/preview


Findings
Average Development Time: < 4 hours

Average Setup Time: < 20 minutes

Before Jam: 3.28 out of 5 After Jam: 4 out of 5

Confidence Level for Developing on the CAVERN

“This was so fun for me! Do 
this again!”

- Jam Participant

 “This experience was quite 
easy to get started with”

- Jam Participant



Playful Space



Sample Scene Documentation

Interface Render Solution Physical Controller 
Inputs

Audio

CAVERN Toolkit Package



How We Got Here



Target Users
People who have access to CAVERN and want to build experiences on it

High School Class at South 
Fayette High School

BVW Students, Project 
Teams, and Faculty



Working with South Fayette
● Using CAVERN Toolkit v1.0

● Joint effort: Roadmap and Curriculum

● 2/28 showcase to teachers

● 3/25 Digital Promise Conference



Our Breakthroughs



Camera (Old)



Camera (New)



Camera - Cubemap Sampling



Camera – Stereoscopic Rendering

These images were rushed and badly 
drawn. Look at my technical document 
instead. —----------------------------->



Camera – Off-Axis Rendering



Camera - Hycave Comparison

Old Camera: ~22 Frames Per Second New Camera: ~60 Frames Per Second



Art/Environment/Sound
Video

https://docs.google.com/file/d/15mdJvQggqugVw2wG014Z4ip3zrxLeDMo/preview




We make Sample Scene to
Arouse Immersive Sense

Demo Interactions

- Mirroring

- Hide Away

- Point and Click

Prove Performance

- Shaders and Post Process

- Grass instancing and Volumetric 

Cloud

- Simulations and Vertex Animation

Demo InteractionsArouse Sense of Immersion Prove Performance



Toolkit/Package Management





CAVERN Preview



Gives position and 6 degrees of freedom rotation

Designed for use with VR headsets

Input - Vive Trackers



Input - Vive Trackers
5 potential methods

1. OpenXR + OpenVR + SteamVR

2. OpenXR + OpenVR + vive tracker package

3. OpenXR + Vive Tracker Profile

4. OpenXR + OpenVR + VIU

5. Libsurvive + ???



Input - Vive Trackers
4 potential methods

1. OpenXR + OpenVR + SteamVR (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package

3. OpenXR + Vive Tracker Profile

4. OpenXR + OpenVR + VIU

5. Libsurvive + ???



Input - Vive Trackers
3 potential methods

1. OpenXR + OpenVR + SteamVR (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package (crashes Unity)
3. OpenXR + Vive Tracker Profile

4. OpenXR + OpenVR + VIU

5. Libsurvive + ???



Input - Vive Trackers
2 potential methods

1. OpenXR + OpenVR + SteamVR (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package (crashes Unity)
3. OpenXR + Vive Tracker Profile (doesn’t work without headset)
4. OpenXR + OpenVR + VIU

5. Libsurvive + ???



Input - Vive Trackers
2 potential methods

1. OpenXR + OpenVR + SteamVR (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package (crashes Unity)
3. OpenXR + Vive Tracker Profile (doesn’t work without headset)
4. OpenXR + OpenVR + VIU + SteamVR (works, bulky)

5. Libsurvive + ???



Input - Vive Trackers
1 working method

1. OpenXR + OpenVR + SteamVR (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package
3. OpenXR + Vive Tracker Profile (doesn’t work without headset)
4. OpenXR + OpenVR + VIU + SteamVR (bulky, too many packages)
5. Libsurvive + ??? (requires redoing CAVERN setup)



Input - Vive Trackers

https://docs.google.com/file/d/1X4nv1wmp1tEDtPBzGgVenVZhmBw-pVG0/preview


Documentation - User Guides



Documentation - API Documentation



Documentation - Technical Documentation



Documentation



Looking forward



Previous

Unity 5
BIRP (Build in Render Pipeline)

No Interface

Complex undocumented code

Calibration sample scene

32 cameras with 
limited performance

No default setup support 
for input devices

Lack of documentation
 

 
 

 



Previous Current

Unity 5
BIRP (Build in Render Pipeline)

Unity 6
URP (Universal Render Pipeline)

No Interface One click interface window

Complex undocumented code Modular & expandable toolkit

Calibration sample scene Inspiring sample scene

32 cameras with 
limited performance

1 camera, triple the 
performance

No default setup support 
for input devices

Vive tracker setup supported 
in toolkit

Lack of documentation Well-organized & living 
documentation

 
 

 
 



Previous Current Next

Unity 5
BIRP (Build in Render Pipeline)

Unity 6
URP (Universal Render Pipeline)

Technical art features
in URP

No Interface One click interface window Systematic UI

Complex undocumented code Modular & expandable toolkit

Calibration sample scene Inspiring sample scene Interactions in sample scene

32 cameras with 
limited performance

1 camera, triple the 
performance

No default setup support 
for input devices

Vive tracker setup supported 
in toolkit

Lack of documentation Well-organized & living 
documentation

 
 

 
 

Polish modular toolkit 

2D rendering for GUI 
& video

Add 2nd input device: 
ORBECC Femto Bolt

Continue testing & 
documentation…



Acknowledgements



Come see it in person!
Tomorrow (2/27) at 1pm in the CAVERN

Our Sample Scene CAVERN Jam Projects



Questions?

CAVERN development tools
for South Fayette and ETC


