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VR History

2012 – Oculus kickstarter campaign

2014 – World of Diving

2015 – Prototypes Skyworld & Arizona Sunshine

2016 – Arizona Sunshine

2017 – Skyworld

2018 – More VR!



Intel collaboration
Zombie Mutilation
Destruction
Side effects
Physics
PlaystationVR



Working together with Intel



What were the requirements?

Oculus Rift & Vive
90 fps
2160x1200 resolution

Specs
Recommended: i5-4590 + GTX 970
High end: i7-6700 (~20%) + GTX 980



Environment & settings

Unity (5.4.2p4)
Single pass rendering
No asynchronous timewarp
Deferred rendering



Effects

Zombie mutilation
Object destruction
Wind simulation
World deformation



Zombie mutilation





Zombie mutilation

Based on "Rendering Wounds in Left 4 Dead 2" by Alex Vlachos, Valve



Zombie mutilation



Zombie mutilation



Zombie mutilation



Object destruction

Preprocessing cutting technique
Voronoi
Cell management
Gunshots, explosions



Object destruction



Side effects

Too much data
Long load/unload times
Physics…



Physics

Colliders waking up when shooting
Watch your layers
Enabling and disabling problematic



Locomotion

From teleporting to walking
Delayed calls
LOD’s and culling



Playstation port

Simplified scenes and data
Ragdoll animations
Baked lighting
Experimental features



Table flip
Skinned instancing



Table flip







Skinned instancing





Skinned instancing

No skinned mesh renderer
No animator

Bake animations to texture

4 pixels per bone matrix
2 bones
Blend between samples for higher fps
Blend between animations



CPU costs
GPU costs
GPU frame capture

Performance & Profiling



Costs CPU

Draw calls
Culling
Transform updating
Physics
Animators
Scripts
Audio



Costs GPU

Draw calls
Culling
Pixel fillrate
Overdraw
Heavy shaders





Common code
Execution order callback
Staggered scene loader
Database editor
Hand poser

Tools



Common code

Reusable code for all projects
Separate repository
Build DLL’s



Spatializer

Threaded triggers!
Less load on Physics
No layer limit!



Database editor





Staggered scene loader

Avoid scene load hiccup
Stagger awakes

First awake -> Disable all gameobjects
Budget per frame



Execution order callback



Execution order callback



Execution order callback



Hand poser
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