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Performance Targets

● Media applications are allowed to target 60 frames per second.

● Interactive applications (games ☺) must target a minimum of 72 frames per second.

a. Rare frame drops are acceptable

● Draw Calls:

a. 80-200 (busy simulation)

b. Dynamic shadow casting = more draw calls

● Triangles:

a. Triangles that span multiple tiles are more expensive.

b. 750k-1.0m

In practice divide it by 2…

● Shader complexity!





● Concept your levels knowing your tech limits!
● Compact interiors

● Vast, open, unreachable spaces

Level design











● High res is ok (2k-4k)

● Rare 8k is ok

● Texture samples in shaders are not ok

Textures



● 1. Texture
○ RGB - Albedo

○ A - 1st channel of a normal map

Master Material - Textures

● 2. Texture
○ R - Emissive/AO

○ G - Roughness

○ B - Metallic

○ A - 2nd channel of a normal map

● Cube map (optional)



● Optimizing!

Normal Map
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Separate texture Derive Z What is Z?



Ambient Occlusion







Metallic

Quest

PC









Fake Metallic



Draw Calls





Interactive (Movable) Meshes

● Cannot be merged

● Cannot be instanced

● …or can they?



Instanced Meshes Solution

● Interactive but non-movable actors like 

velcro and handles had their meshes hidden. 

In their stead a single instanced mesh was 

placed.

● Actors that were movable in a single degree 

of freedom like buttons and flip switches 

were also represented by instanced meshes.



● Pressable button sends a single call if pressed; holding and releasing actions 

are not registered

Pressable Buttons







● Flip switch sends a single call if toggled; the value of a flip switch is stored

Flip Switches











More about draw calls!



More about draw calls!







● Non-shadowing

● Faked in shader

Movable Dynamic Lights









● Default engine solution for dynamic shadows was too slow

● Scene capture of a single mesh turned out to be faster

● Dynamic shadow map!

Directional Light With Shadows



Dynamic Shadow Map











Roughness











“Detail” Maps

















● Application Space Warp

● Foveation

● RenderDoc analysis

I have no FPS but I must ship



Application Space Warp



Application Space Warp





Foveation



● https://developer.oculus.com/downloads/package/renderdoc-oculus/

● https://developer.oculus.com/blog/how-to-level-up-your-profiling-with-

renderdoc-for-oculus/

RenderDoc













● Adjust your level design

● Create an efficient art pipeline
● Merge everything, if possible, draw calls are your enemies

● Skeletal mesh > few static meshes, draw calls are your enemies

● Use all texture channels, texture samples are your enemies

● Use static switch instead of if node, branches are your enemies*

*unless your shader logic is simple

● Fake PBR

Key Takeaways



● Adjust your level design

● Create an efficient art pipeline
● Merge everything, if possible, draw calls are your enemies

● Skeletal mesh > few static meshes, draw calls are your enemies

● Use all texture channels, texture samples are your enemies

● Use static switch instead of “IF” node, branches are your enemies*

*unless your shader logic is simple

● Fake PBR

● Fake everything

Key Takeaways
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The End
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