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LeRF: Learning Resampling Function
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Background: Resamling
Resampling: discrete → continuous → discrete

Example: upsample and rotation

Dodgson. Image resampling. Ph.D. Thesis, 1992.

Applications: responsive display, digital zooming



Resampling: Interpolation vs DNN

Resampling with DNN

Resampling via Interpolation

Son, et al. SRWarp: Generalized Image Super-Resolution under Arbitrary Transformation. In CVPR 2021.
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Fixed vs. Learned Adaptive Resampling
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LeRF(Ours): learned adaptive reconstruction
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Acceleration with Look-Up Table
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A look-up table is composed of index-value pairs. For exampling, color-to-color pairs.

LR Pixels
𝟒𝟓 48
122 124

HR Pixels
45 46
50 57

Spatial LUTs stores patch pairs, instead of color mappings.



LUT Acceleration
The predictions of the DNN are cached to pixel-parameter pairs in LUTs.
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Comparision in Arbitrary-Scale Upsampling

3dB gain



Visual Comparison
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Visualization of Learned Resampling Functions



Efficiency: RunTime, MACs, and Storage
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Generalization to Arbitrary Transformation
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Continuous Resampling Results

Continuous upsampling Arbitrary homographic transformation
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