ABLE-NeRF: Attention-Based Rendering with Learnable Embeddings
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* NeRF computes o based on spatial coordinates ignore dependency on

viewing angles, resulting in ‘blurry’ surfaces
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NeRF based approaches render surfaces exhibiting both translucency and specularity poorly

Our Contributions

* A new approach demonstrating the capability and superiority of

transformers modelling a physics-based volumetric rendering approach

* A novel memorization-based framework with Learnable Embeddings (LE) to

capture and render detailed view-dependent effects with a cross-attention

network

{ Cross Attention ]

Learnable AB Transformer
Embeddings [ )
@Hﬁ - DR N R (T

Volume Embedding MLP Layer

‘ ‘ ‘ ‘ .. | @RayToken
nelar feltr : View Token Elﬁt?egg?nlgs

[Embedded Volumes ]+ E] ﬂ [Embedded Volumes ]

Attention Based Rendering

 Sample conic frustums along ray and append a Ray Token

* Constrain sequence of Ray Token and ray samples with masking to
encode a uni-directional ray information

 Each sample only attends to Ray Token and samples lying in-front of it

e Decode Ray Token to obtain Diffused Color

Ray Token Ray Sample 1 Ray Sample 2 Ray Sample N
Ray Token 0 0 0 0 0
Ray Sample 1 0 0 o0 oo oo
Ray Sample 2 0 0 0 oo _co
Ray Sample N 0 0 0 0 0

Ray Masking in AB Transformer

Learnable Embeddings

* Include Embeddings as learnable network parameters to capture static
scene illumination

* Query Embeddings with View Token to recover view-dependent color

Complete Model Ground Truth Ours

Without LE | Standard Volume

Rendering

 Our model can recover intra-scene surface reflections by querying
from Embeddings for static scene illumination compared to strict ray

casting volume rendering methods

PSNR Comparison on Blender Dataset. For additional results, refer to paper.

Conclusion

* Qur end-to-end deep learning-based approach with transformers is

capable of learning a physics-based volumetric rendering method
without an explicit formulation

* Inclusion of Learnable Embeddings to capture static scene illumination
allows ABLE-NeRF to produce convincing view-dependent lighting

effects

More Information Visit
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