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Motivation
Need a fast, compact representations with high-frequency detail for Multi-layer perceptrons (MLPs) 

Existing Methods

- Most efficient encodings are trainable, task-specific structures.
- Rely on heuristics, may complicate training, and may limit performance on GPUs.

Proposed method:

- Adaptive, efficient, and task-independent.
- Achieves top-tier quality across tasks after brief training.
- Adaptivity: No structural updates needed during training.
- Efficiency: Hash table lookups are O(1), and allows parallel querying for all resolutions.



Existing Methods

Without encoding, the reconstruction is blurry.



Existing Methods: Frequency Encoding



Existing Methods: Parametric Encoding

Parametric Encoding (Dense Grid): 
- Computationally efficient: few feature vectors are updated per sample
- Memory waste: too many features in empty space  



Multiresolution Hash Encoding

Parametric Encoding (Hash Table)
- Decrease 



Method - Overview



Hash Encoding: Multi-Resolution 



Hash Encoding: Hash Function 



Hash Encoding: Collision Resistance
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Hash Encoding: Collision Resistance
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Hash Encoding: Learnable Indices?
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Experiments



Hyperparameters

Varies Hash Table size T



Hyperparameters

Varies Feature Dimensionality F



Neural SDF



NeRF



Size of the MLPs

Hash Encoding enables a small MLP Linear model v.s. MLP
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