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Overview
Frequency Leakage: SIREN neurons activate globally.

SIREN has a narrow optimal frequency range.
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High frequencies improve detail but leak into smooth regions.
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SASNet localizes SIREN neurons with spatially adaptive masks.
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Contributions
● Frozen frequency embedding: controls the network 

spectrum and reduces the need to tune ω₀.

● Jointly optimized spatial masks: a hash-grid MLP localizes 

sinusoidal neuron responses, mitigating frequency leakage.

● Versatile across INR tasks: sharper reconstruction, lower 

frequency leakage, and faster convergence.

Method
SASNet localizes sinusoidal neurons using learned spatial masks.
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● Frozen frequency embedding layer uses integer 
frequencies grouped by frequency band.

● Learned masks modulate grouped neuron amplitudes 
through the Hadamard product:

Neuron responses: SIREN activates globally, while SASNet activates locally.

Efficiency Analysis

Volumetric and SDF Fitting

The mask branch 
adds only modest 
overhead.

Faster convergence

AST: average step time (µs)

PMem: peak GPU memory (MB)

Scales favorably
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Toy example
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Sub-pixel fitting reveals frequency-leakage artifacts.

Kodak dataset

Frequency-leakage metric
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SDF fitting
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