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Who am I?
● I’m Rob!
● Co-Founder/Technical Director at Get Set Games
● Using Unreal for about 8 years
● Currently doing some exploration work in VR on Quest 2
● I write occasionally at sarcasticcoder.com



What are we talking about?
● RenderDoc.  What is it?
● Non documented cases in setup and usage
● Example usage scenarios

○ Auto instancing
○ Distance Culling

Not covering…

● Unreal/RenderDoc integration
● General usage of RenderDoc
● CPU or GPU bound



Development Setup
● UE 4.27.2

○ Github Oculus Fork

● Quest/Quest 2
● Render Doc

○ Meta Fork - v44.1 (forked from v1.22)



Development Setup
● Build engine from source

○ Distribute through UGS (Unreal Game Sync)

● Using Vulkan but equally applicable to OpenGL projects
● Development, Test and Shipping configuration built nightly



What is RenderDoc?



A graphics debugger that allows 
quick and easy single-frame 
capture and detailed 
introspection of any application



Render Doc… but not the one you want



Render Doc - Meta Fork!



Why or when would I use it?
● GPU bound
● Determining draw call count
● Review contents of render buffers (stencil, depth, etc.)
● Interested/curious about what the GPU is doing 



What can it do?
● Review frame draw call count
● Review buffer usage (stencil, depth, etc.)
● Shader debugging/analysis
● Verify GPU instancing of shared meshes
● Texture format and resolution verification



Render Doc main window



Launching a VR Application



Launching a VR Application



Launching a VR Application - PC



Render Doc service running on device



Remote server not running or failed to start



Attach to running instance



Starting the Render Doc service
Launching via Android Debug Bridge (ADB) shell…

adb '-s 1XXXXXXXXXX shell am start -n com.oculus.renderdoccmd.arm64/.Loader -e renderdoccmd 
remoteserver'



Render Doc capture on headset



Profiling mode



There is alot of 
noise….



Much better...
Filter using keyword “draw”



Use Development 
builds for captures



Less good…
Filter using keyword “draw”



Highlight draw call



Highlight draw call - auto-instancing



Highlight draw call - nothing!



Time duration



Time duration



Distance Culling



Do we really need to draw this?



Cull distance volume



Draw distance



Auto-Instancing



Auto-Instancing is a feature 
that automatically combines 
multiple draw calls into one 
instanced draw call.



Mesh Auto-Instancing 
on Mobile



Instanced draw calls



SM_Torch_Holder_02 - Same mesh but multiple draw calls?



Statistics - Pre Changes
Stats for com.getsetgames.MyGame1_2023.03.01_23.40_frame549.rdc.
File size: 270.18MB (435.17MB uncompressed, compression ratio 1.61:1)
Persistent Data (approx): 77.76MB, Frame-initial data (approx): 353.51MB

*** Summary ***
Draw calls: 464
Dispatch calls: 6
API calls: 1878
API:Draw/Dispatch call ratio: 3.99574

320 Textures - 179.90 MB (179.77 MB over 32x32), 11 RTs - 167.72 MB.
Avg. tex dimension: 581.068x577.149 (594.763x593.927 over 32x32)
66 Buffers - 76.00 MB total 25.00 MB IBs 46.00 MB VBs.
423.62 MB - Grand total GPU buffer + texture load.



Torch holder instance #1



Torch holder instance #2



What’s the difference?



Automatic LOD 
Generation



Statistics - Post Changes
Stats for com.getsetgames.mygame1_2023.02.15_10.58_frame765.rdc.
File size: 258.49MB (522.77MB uncompressed, compression ratio 2.02:1)
Persistent Data (approx): 66.96MB, Frame-initial data (approx): 452.58MB

*** Summary ***
Draw calls: 266
Dispatch calls: 30
API calls: 1225
API:Draw/Dispatch call ratio: 4.13851

217 Textures - 287.92 MB (287.79 MB over 32x32), 21 RTs - 174.00 MB.
Avg. tex dimension: 875.469x867.969 (902.053x899.354 over 32x32)
56 Buffers - 66.00 MB total 22.00 MB IBs 39.00 MB VBs.
527.93 MB - Grand total GPU buffer + texture load.



References
● TechArtAid - Rendering Passes
● Tech Art Aid - Dissecting a Frame with RenderDoc
● RenderDoc for Oculus
● How to Optimize your Oculus Quest App w/ RenderDoc: Getting Started + 

Frame Capture
● Auto Instancing On Oculus
● VR Profiling Interpretations and Considerations
● How to Optimize your Oculus Quest App w/ RenderDoc: Walkthroughs of Key 

Usage Scenarios and Optimization Tips Part 1
● How to Optimize your Oculus Quest App w/ RenderDoc: Walkthroughs of Key 

Usage Scenarios and Optimization Tips Part 2

https://unrealartoptimization.github.io/book/profiling/passes/
https://www.youtube.com/watch?v=7eznPe3TyAY&t=3214s
https://developer.oculus.com/blog/renderdoc-for-oculus/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-getting-started-frame-capture/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-getting-started-frame-capture/
https://docs.unrealengine.com/4.27/en-US/SharingAndReleasing/XRDevelopment/VR/VRPlatforms/Oculus/AutoInstancingOnOculus/
https://docs.unrealengine.com/4.27/en-US/SharingAndReleasing/XRDevelopment/VR/VRPerformanceAndProfiling/Considerations/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-walkthroughs-of-key-usage-scenarios-and-optimization-tips-part-1/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-walkthroughs-of-key-usage-scenarios-and-optimization-tips-part-1/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-walkthroughs-of-key-usage-scenarios-and-optimization-tips-part-2/
https://developer.oculus.com/blog/how-to-optimize-your-oculus-quest-app-w-renderdoc-walkthroughs-of-key-usage-scenarios-and-optimization-tips-part-2/


Questions?

  rob@getsetgames.com

  @robertfsegal

sarcasticcoder.com

mailto:rob@getsetgames.com

