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• We want to predict views of a 
scene from novel angles given a 
sparse collection of images 
captured of this scene.
• Neural Radiance Fields (NeRF) [1] 

use classical neural networks to 
approach this problem.
• We propose a quantum-classical 

hybrid model similar to the 
architecture of NeRF to recreate 
3D photorealistic rendering of 
real-world scenes.
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• We propose using Ry gates, via quantum 
computing, to encode information rather 
than γ(ρ).
• Quantum MLP is used to train on 

encoded data.
• Due to the extensive parallelism of 

quantum computing, this will provide 
similar training results with significant 
improvements on efficiency.
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Quantum computer at 
Google AI [2]

• We perform Quantum Fourier Transform on Pennylane 
on each coordinate, an O(1) method to produce periodic 
representations of a binary number.
• Each coordinate ρ is represented as an n-digit binary 

number; in this case, we choose n=4.
• We use the following equation to define QFT:

Quantum Fourier Transform for n=4 binary digits [3]

• Current results: successful 
reconstruction only in classical 
implementation.
• PSNR: 30.87

• We conclude that due to the periodic representations 
provided by QFT and their efficiency proven by their 
O(1) complexity & parallelism, quantum encoding 
provides the potential for improved training efficiency 
without sacrificing accuracy.
• Our next step is to focus on adjusting hyperparameters, 

such as n.
• We may apply similar encoding to hash function of 

Instant Neural Graphic Primitives (Instant NGP) [4].

Multiresolution hash encoding of input coordinates [4]

Ground truth (left) vs NeRF 
reconstruction (right) on Lego sample

• Multi-Layer Perceptron model trained on multi-
frequency encodings of 5D inputs (x,y,z,θ,φ).
• Encoding equation used on each dimension.
• γ(ρ) = (sin(20πρ), cos(20πρ), …, sin(2L-1πρ), cos(2L-1πρ))
• Loss: Mean-Square Error, measured from both coarse 

and fine networks.

Adaptation of classical NeRF architecture [1] as a hybrid quantum-classical model

NeRF reconstruction of tomato plant


