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Considering both space and frequency
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Results — 2D image Tfitting
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Results — 3D shape fitting
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Results — Novel View Synthesis
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Image from Xie et al., 2022, reproduced for educational use.
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State-Of-The-Art Methods
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(2) Lookup  (3) Linear interpolation  (4) Concatenation (5) Neural network

(1) Hashing of voxel vertices

IMUller et al., 2022] [Takikawa et al., 2022
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A MISSINg component

Muller et al., 2022] Mildenhall et al., 2020]

—xtremely fast training via hash grids Frequency Is Important

Image from Mildenhall et al., 2020, Video from https.//nviabs.github.io/instant-ngp/ reproducec] ’?’or educational use.
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Considering both space and frequency
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Considering both space and frequency
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mplementing the idea as an architecture
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Wavelet-like composition with learned MLPs
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Results — 2D image fitting

Ground Truth InstantNGP ModSine
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Results — 2D image fitting

Tokyo Albert
Size (MB)] PSNRT SSIM?T LPIPS| SizeMB)| PSNRT SSIM?T LPIPS|

InstantNGP [33] 36.0 33.38° 09452  0.201 3.7 41.61 09623  0.152
SIREN [41] 5.2 28.52 0.8921 0474 5.0 4251 09661 0478
SAPE [15] 3.2 21.64  0.5357  0.745 3.2 3426 09219  0.399
ModSine [30] 3.5 23.23  0.7587  0.607 4.2 36.74 09184 0438
Ours 4.1 31.57 09403  0.187 - - - -

Ours 10.0 33.62 09555 0.141 3.7 4383 09763 0.142
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Results — 2D image fitting

Tokyo Albert
Size (MB)] PSNR? SSIMt LPIPS| Size MB)| PSNRf SSIM? LPIPS|
InstantNGP [33] 36.0 33.38 09452  0.201 3.7 41.61 0.9623  0.152
SIREN [41] 5.0 4251 09661 0478
SAPE [15] 3.2 3426 09219 0.399
ModSine [30] 4.2 36.74 09184  0.438
Ours Sest quality among similar #params

Ours 10.0 33.62 09555 0.141 3.7 43.83 09763 0.142
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Results — 2D image fitting

Tokyo Albert
Size (MB)] PSNR?T SSIM?T LPIPS| Size(MB)| PSNRT SSIM? LPIPS|
InstantNGP [35] 36.0 33.38° 09452  0.201 3.7 41.61 09623  0.152

SIREN [41] 5.2 28.52  0.8921 0.474 5.0 42.51 0.9661 0.478
SAPE [15] 3.2 21.64  0.5357 0.745 3.2 3426 0.9219 0.399
ModSine [30] 3.5 23.23 0.7587 0.607 4.2 36.74 09184 0.438
Ours 4.1 31.57 0.9403 0.187 -

Ours 10.0 33.62 09555 0.141 3.7 43.83 09763 0.142
Improved guality with <1/3 #param
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Results — 2D image fitting

PSNR
s Albert
Size (MB)| PSN” Size (MB)| PSNR? SSIM? LPIPS|

InstantNGP [33] 36.0 33.] B 3.7 41.61 09623 0.152
SIREN [41] 5.2 28.] 5.0 42.51 0.9661 0.478
SAPE [15] 3.2 21.4 3.2 3426 09219 0.399
ModSine [30] 3.5 23.] 4.2 36.74 09184  0.438
Ours 4.1 31.1"° - - - -
Ours 10.0 33.¢ 3.7 4383 09763 0.142

) il Best result with faster convergence

ModSine
0 InstantNGP
- 1lll(’terations * -
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Results — 3D shape fitting
) ) ) ),

\\X L }} / ‘
Sl )
ot | j \
éround Truth InstantNGP SIR[C)ﬂ par, bUJ[ \/\/|J[h 1/40 #paramSjSine
Size (MB)] Asian Dragon Beard Man
F-score] IoUf Chamdist] F-score] IoU?7 Cham dist|
InstantNGP [33] 46.5 0.8714 1.0 0.00191 0.999 0.9970 0.00272
Ours 1.4 0.8717 1.0 0.00189 0.999 0.9985 0.00272
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30

Steps Size(MB)| Time | PSNR 1T SSIM 1
NeRF [36] 300k 5.0 >30h 31.01  0.947
Plenoxels [45] 128k 778.1 11.4m 31.71 0.958
DVGO [50] 30k 612.1 15m 3195  0.957
InstantNGP [37] 30k 46.6 34m  32.08  0.955
Ours 14.7 13.Im  32.04  0.955
Similar performance but with
less #param and fewer steps
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Summary

e We propose a novel framework that decomposes the modeled signal both

spatially and frequency-wise
e Our method achieves better trade-off between result quality and network

complexity on three tasks
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Summary

e We propose a novel framework that decomposes the modeled signal both
spatially and frequency-wise

e Our method achieves better trade-off between result quality and network
complexity on three tasks

e Released codes & Implementation details:
https://github.com/ubc-vision/NFFB

e Project webpage:
https://zhijiew94.github.io/NFFB
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