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Neural Radiance Fields convert 2D images to 3D

From a set of images, each with a 
spatial location (x, y, z) and a viewing 
direction (θ, φ), you can generate a 
image from an entirely new location and 
direction. 

It gets details well too. Think shadows, 
textures, transparency.



Train a NN with ~100 images all around an object



Now we have a function that outputs color and density

To generate pixels in 
our image, we sample 
across a direction.

For each sample, we 
know a density. High 
density = there’s 
something there.

If density is high, draw 
on our 2D canvas.



We use differentiable volume and color curves!



Same spot, different angle, continuous change



With a few more techniques, we get amazing detail



View Dependence = only using (x, y, z) in training

If we don’t include the angle in our 
training data, we lose reflective 
properties.

Kinda makes sense. If we only look 
head on, most things don’t reflect. 
Then we overfit on things not 
reflecting.



Positional Encoding maps 5D coordinates to higher dims

Without positional encoding, things are 
still kinda blurry.

Transformers use it to notice position of 
text.

NeRF uses it to notice more fine details. 
More squigglies, more details.



Map values into a collection of waves

They set L to 10 for x (coordinate 
system) and L to 4 for d (direction).

So each x, y, z turns into 10 * 2 values.

Each theta and phi turns into 4 * 2 
value. 

Reminds me of music gen adding 
variation



Took 1-2 Days on a V100 GPU

Not bad. You don’t need a giant cluster.

Can expect v2 and more to be better.



Better than alternatives!

Get details a lot better.



Lots of work going into improving NeRF

Each section has 1-20 additional papers 
since 2020. 
https://github.com/awesome-NeRF/awe
some-NeRF 

6.4k citations since 2020.

https://github.com/awesome-NeRF/awesome-NeRF
https://github.com/awesome-NeRF/awesome-NeRF


Resources

NeRF Paper

NeRF paper talk from coauthor

NeRF explained Youtube vid

More NeRF papers repo

https://arxiv.org/abs/2003.08934
https://www.youtube.com/watch?v=HfJpQCBTqZs
https://www.youtube.com/watch?v=CRlN-cYFxTk
https://github.com/awesome-NeRF/awesome-NeRF

