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What’s a Neural graphics primitive?
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 Extra parameters

“Attributes”

▪ view direction

▪ albedo & roughness

▪ displacement

▪ color

▪ density

▪ signed distance



Example: image

 2D position RGB color

“What’s the pixel color at X?” 
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Example: Signed Distance Function

 3D position

“How far away from surface is X?” 

Distance to surface

        >0 outside

        =0 on the surface

        <0 inside
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Example: Radiance & Density Field (NeRF)

RGB color & density

“How much stuff is at X and what color 
does it have when viewed from d?” 

 Positio
n

 View direction
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Example: Radiance Caching

RGB color

global illumination

“What color does the object at X have 
when viewed from d?” 

 Positio
n

 Extra parameters

▪ view direction

▪ surface normal

▪ specular

▪ albedo & roughness



What’s a Neural graphics primitive?

An object represented by queries to a neural network!

 Positio
n

 Extra parameters

“Attributes”

▪ view direction

▪ albedo & roughness

▪ displacement

▪ color

▪ density

▪ signed distance



Why neural networks?

versus

- Large memory footprint

- Rigid; limited to ~3D

- But really fast

- Trades memory for compute

- Mutable; nD inputs

- Reputation for being slow
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The promise of Radiance fields

● Removes significant resource barrier- Very quick, relatively good 
quality

● Mimics traditional 3D computer generated environments without the 
weight and complexity

● Cost savings, typically 90% savings over traditional photogrammetry

 



PRIVATE AND CONFIDENTIAL 2024 25

VP Content flexibility
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VP Use cases

● Very Photoreal with low effort

● Adds Parallax

● Lightweight and easy 

 

Car Process 

Bus, Planes, Spaceships too!

 

Natural Landscapes

Windows, Roofs, 
Open Environments
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VP + NeRFs today 

● Gaussian Splats is a better Radiance Field tech- 

Higher quality 
Rasterizable to some level

● Capture to Stage in hours (local training on GPU)

● Motion is not yet available 

 

Capture rig

 

Resulting nvol
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Upcoming improvements

● Motion (i.e. video NeRFs) 

● Relighting - changing lighting in post

● Editable - add or delete environment features 

● Higher resolution and less artifacts 

 


