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Introduction
 Task Introduction：
Space-time video resampling aims to optimize both spatialtemporal 
downsampling and upsampling processes to achieve high-quality video 
reconstruction.
 Challenges：
(1) Effective modeling of temporal resampling.
(2) Continuous space-time resampling.
 Motivation:

Methodology Experimental Results

Summary
 we tackle two critical challenges in video resampling. To preserve 

motion information during temporal, we develop the invertible 
motion steganography, which effectively embeds motion data from 
high-frame-rate videos into downsampled frames. 

 To achieve flexible spatiotemporal resampling, we propose a 3D 
implicit modulation technique that allows for spatiotemporal 
resampling, including non-integer frame rate conversions.

 Our experiments demonstrate the effectiveness of these 
contributions across various video resampling tasks

(a) Traditional ”frame-skipping and VFI”: Motion information is 
discarded, causing blur in reconstructed frames. (b) Our motion 
steganography approach: The IMSM reversibly embeds  motion 
information into the low-frame-rate results in a imperceptible 
manner, aiding in frame reconstruction.

 The architecture and data flow of the proposed approach. 
Downsampling process: The input HR frames are first 
downsampled to obtain latent features with motion ghosting, 
which are then passed through the IMSM to generate LR 
images (indicated by red arrows).

 Upsampling process: The LR images are first converted 
back to latent features with inverse transformation. Then, 
multiple frames are mutually enhanced and upsampled to 
restore the SR output (indicated by purple arrows).

 The Invertible Motion Steganography Module (IMSM) is composed 
of invertible flow cells, which can embed motion information into 
LR images and reverse the process when needed.

 The Down/Up sampler modulates the input features to the desired 
shape using 3D local implicit modulation.

Our method significantly outperforms other comparison 
methods in both objective metrics and subjective quality.  
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