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A toolkit that makes the CAVERN easy to
GOAL use, so that CAVERN developers with

varying skill sets can develop impactful
experiences for it.




2/17 CAVERN Jam Playtest

ce using a single

the CAVERN using

H ERN toolkit and help us
our toolkit!
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I would never have been able
to build a CAVERN project
without the toolkit -

from CAVERN Jam Feedback





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

. . “This experience was quite
F | nd | ngS easy to get started with”

- Jam Participant

Average Development Time: < 4 hours

) p “This was so fun for me! Do
Average Setup Time: < 20 minutes this again!”

- Jam Participant

Confidence Level for Developing on the CAVERN

On a scale from 1-5, technical-wise, how nervous (1) /confident (5) are you about developing on
CAVERN?
7 responses

On a scale from 1-5, how nervous(1)/confident(5) are you in building another cavern project in the
future?
6 responses

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



Playful Space




CAVERN Toolkit Package
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Target Users

People who have access to CAVERN and want to build experiences oQ;;’t\ ] &,

En
4

Carnegie Mellon University

High School Class at South BVW Students, Project
Fayette High School Teams, and Faculty



Working with South Fayette

e Using CAVERN Toolkit v1.0
e Joint effort: Roadmap and Curriculum

e 2/28 showcase to teachers
e 3/25 Digital Promise Conference




Our Breakthroug
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Camera (New)
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Camera - Cubemap Sampling
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Camera - Hycave Comparison
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Statistics
Audio:
Level: -74.8 dB DSP load: 0.1%
Clipping: 0.0% Stream load: 0.0%

4 Graphics: 22.8 FPS (43.8ms)
" CPU: main 43.8ms render thread 41.1ms
Batches: 6231 Saved by batching: O

Tris: 26.0M Verts: 18.6M

Screen: 5760x2160 - 142.4 MB

SetPass calls: 4189 Shadow casters: 177
Visible skinned meshes: 0

Animation components playing: O

Animator components playing: O

Old Camera: ~22 Frames Per Second

-
[/

Statistics
Audio:
{ Level:-74.8 dB DSP load: 0.1%
Clipping: 0.0% Stream load: 0.0%
T Graphics: 60.1 FPS (16.6ms)

CPU: main 16.6ms render thread 15.9ms
Batches: 4825 Saved by batching: 0
Tris: 16.8M Verts: 12.0M

Screen: 5760x2160 - 142.4 MB

SetPass calls: 3629 Shadow casters: 33
Visible skinned meshes: 0

Animation components playing: 0
Animator components playing: 0

New Camera: ~60 Frames Per Second
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https://docs.google.com/file/d/15mdJvQggqugVw2wG014Z4ip3zrxLeDMo/preview




We make Sample Scene to
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Toolkit/Package Management
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Package Manager

= Package Manager

v  Sort: Name (asc) v  Filters v  Clear Filters

In Project Q Search ETC Package Registry
© Updates
Spelunx
Unity Registry Spelunx Cavern SDK
My Assets Spelunx Vive Tracking
Built-in
Services

My Registries
# ETC Package Registry

017 @
111 @

Spelunx Cavern SDK

0.1.7 - February 18, 2025

From ETC Package Registry by Spelunx
com.spelunx.cavern.sdk

Documentation Changelog Licenses
Remove

Q This package is hosted on a Scoped Registry.

Description  Version History  Dependencies  Samples

SDK for CAVERN Development.

Read more



& CavernSDK - Untitled - Windows, Mac, Linux - Unity 6 (6000.0.34f1) <DX11>
File Edit Services Fullscreen Jobs CAVERN Window Help

Assets

GameObject Component

i Unity6 | @ TL v @ Asset Store v

= Hierarchy 2 ¢  # Scene op Came I mememT =
+v o {2 Game v Display1 ¥ CAVERN (Stereo) (5760x ¥ Scale
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CAVERN Tools and Setup & Vive Tracker Tools

CAVERN Setup Vive Tracker

fault Unity camera with the CAVERN ve and a new vive tracker manager
HET ind.
o I
w2 Add new CAVERN setup Current trackers in scene: 0 |
| Add new Vive Tracker 1



CAVERN Preview

B CavernScreenViewer
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Input - Vive Trackers

Gives position and 6 degrees of freedom rotation

Designed for use with VR headsets




Input - Vive Trackers

5 potential methods

eSO\

OpenXR + OpenVR + SteamVR

OpenXR + OpenVR + vive tracker package
OpenXR + Vive Tracker Profile

OpenXR + OpenVR + VIU

Libsurvive + ?7??




Input - Vive Trackers

4 potential methods
+—OpemR+OpenR+Steam VR

SR EIR OOl

OpenXR + OpenVR + vive tracker package
OpenXR + Vive Tracker Profile

OpenXR + OpenVR + VIU

Libsurvive + 7??




Input - Vive Trackers

3 potential methods

+—OperxR+Oper v R+Steam¥R (bulky, outdated)
2 OpenXR+OperVR+vive trackerpaekage (crashe:
3. OpenXR + Vive Tracker Profile e
4. OpenXR +OpenVR +VIU

5. Libsurvive +7??




Input - Vive Trackers

2 potential methods

+—OperR+OpenVR+SteamV¥R (bulky, outdated)
Q—Gpeﬁ*l%—epeH#%—v-ive-t-Faekeﬁpaekage (crashes'

4 OpenXR + OpenVR + VIU
5. Libsurvive + 7??



Input - Vive Trackers

2 potential methods

+—Opem*R+OpenvR+SteamyR (bulky, outdated)
22— CpertR+OperR+vivetrackeroaeksse

3—OpermdR+ViveTrackerProfite (doesn’t work W|tho'.
4. OpenXR + OpenVR + VIU + SteamVR (works, bulky: ;,”‘.

5. Libsurvive + ???



Input - Vive Trackers

1 working method

+—OpermXR+OpervR+Steam¥R (bulky, outdated)
2. OpenXR + OpenVR + vive tracker package
3—OperndR+Vive TrackerProefile (doesn’t work withoRst
4—OperXR+OperVR-+-VHJ+SteamVR (bulky, too m .
5—+Hibsurvive+222 (requires redoing CAVERN setup) 3



Input - Vive Trackers

]

Buwe ©x- @A . W

yr— 21 PSRN wcire > Arineir

. . IR
© smpie !

02 MO %S o+ % e
mPject B Consol

it-In Templste

Q Search

= mom

& Qe 0 &~

100G 8

A At e me @

© nspector

~ Qe

2O

2242025


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

ocumentation - User Guides

SPELUNX DOCUMENTATION SETTING UP

SETTI NG UP Cavern Unity Setup User Guide

Add a CavernSetup to your scene. The CavernSetup prefab can be added to the
scene via the Tools menu in the toolbar.
- UNITY SETUP

@ CavernSDK - Untitled - Windows, Mac, Linux - Unity 6 (6000.0.34f1) <DX11>
The CAVERN package is designed for Unity 6, so that is the version that needs to be

File Edit Assets GameObject Component

Services  Fullscreen
installed. Any version of Unity 6 should work but we would recommend the latest LTS

Jobs CAVERN Window
& Unity 6
version, which is 6000.0.37f1.

4
= Hierarchy H # Scene o Game
S
Create a new Unity 6 project using “Universal 3D"

Game v Display1 v CAVERN (Stereo) (5760x ¥ Scale
New project
on: 600003411 (i1

assats you noed to start creating with the

Universal Render Pipelne (URP)

& Unity 6
& Resdmore

= Hierarchy i i Scene o Game
o Unversaso 4

: Display1 v CAVERN (Stereo) (5760x~ Scale -®
& Untitled H - — -

CAVERN Tools and Setup
& Directional Light | ® s

= CAVERN Tools and Setup
Clp\depotiatciprojectsz025 5o

foshusgraykapian

CAVERN Setup

Add new CAVERN setup

- INSTALLING THE SPELUNX CAVERN
PACKAGE

1. Go to Edit > Project Settings > Package Manager




Documentation - API Documentation

a Spelunx Cavern SDK
Class List

Collaboration dagram for Spelunx CaverRenderar

+ Getearl)

MonoBehaviour

Here are the classes, structs, unions and interfaces with brief descriptions:

‘Spelunx CavemRenderer

3 Gotcubemaprisolution) |
, Cetstrsascapicttadel)
FullscreenEditor

Spelunx

> Public Types
anum_ Storeoscopittod Moo, Stareo )

CavernScreenViewer A preview screen to simulate the Cavern screen in the editor's Scene window L ek (S o IR o0 a2 o Ve S i)

Public Member Functions
CavernScreenViewerlnspector

CubemapRosolution GetCubomapResolution ()

Storeoscopic

MathsUtil Utility class for maths functions
MoveWith
Window

GameObject

EvasiveMotion

Detailed Description
MotionMirrorer Dofiiton at o 7 offle CavermRenderer.cs.

Member Enumeration Documentation

+ CubemapResolution




Documentation - Technical Documentation

Determining Fragment Position On Screen

To determine the 3D position of a fragment, consider “unrolling” our 3D screen into a flat 2D plane. In
our fragment shader, we have our UV coordinates. We can also pass the physical height, radius and
end-to-end angle of the screen into our shader as a uniform.

Screen Dimensions in 3D

Top View of Screen

Since a u”’ value of -1 represents and angle of 2 and a u’ value of 1 represents an angle of g

Then,

and consequently,

P,=rsin(¢), P,=rcos(¢)
Screen "Unrolled" into a 2D plane.

Assume both the camera and the centre of the screen are at the origin.

P:1r51n¢,v—h,rcos¢)
Firstly, we shall define a few variables. Let 2

h be the physical height of the screen in metres.

B

Finally, we have our cubemap texture coordinates P= R
r be the be the physical radius of the screen in metres.

6 be the total angle of the screen from one end to the other in radians.




Documentation

Known Bugs

When exiting full screen, after pressing ctrl+P, must press alt+F4. If it doesn’t let you ctrl+P
full screen again, go to windows->layout->reset all layout
The Orbec Trackers are sometimes flipped

o Inthe ETC cavern, the middle one is flipped upside down

In the high school cavern, all of them are flipped upside down

o This needs to be accounted for by our toolkit
South Fayette’s Cavern has a different size

o We need to account for that in our tools
Sometimes unity crashes when exiting play mode and using vive trackers
Vive tracker rotation isn’t aligned with head
Vive trackers aren’t in same position as eyes

Living Best Practices

Design

2 ways of treating the CAVERN space

- Useas aflat screen that’s curved

- Use CAVERN as a 3D space that extends beyond the screen
Objects with non-detailed texture, larger scale, and colorful appearance look
better in CAVERN.
When you move around the CAVERN without head tracking, the world will appear
to shift and sway. Either design experiences where you stand mostly still, or design
things where the swaying gives them more life




Looking forwi



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




Current

Unity 6
URP (Universal Render Pipeline)

One click interface window

Modular & expandable toolkit

Inspiring sample scene

1 camera, triple the
performance

Vive tracker setup supported
in toolkit

Well-organized & living
documentation




Next

Technical art features
in URP

Systematic Ul

Polish modular toolkit

Interactions in sample scene

2D rendering for GUI
&video

Add 2nd input device:
ORBECC Femto Bolt

Continue testing &
documentation...
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Come see it in person!

Tomorrow (2/27) at 1pm in the CAVERN

\
CAVERN Jam Projects
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CAVERN development tools
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