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1. Background/Motivation
• Current time-resolved MRF methods for liver 

typically employ a retrospective sorting 
approach. However, this strategy is limited in 
patients with irregular breathing patterns, as it 
cannot fully capture the true respiratory 
dynamics and may introduce binning artifacts.

• There is a growing need for time-resolved cine 
MRF (cMRF-T) technique that characterizes 
respiratory motion in its natural temporal order.

Conventional retrospective sorted time-resolved 
reconstruction.

Schematic overview of the time-resolved cine MRF (cMRF-T) technique, which incorporates three key components, 
including dual-branch signal sorting to process free-breathing MRF signals, respiratory-informed and low-rank 

constrained registration (Relo-Reg) to calculate motion and motion-compensated pattern matching to obtain 
motion-resolved tissue maps.

Self-supervised loss 
Local correlation coefficient (LCC) loss will compute all the 
registration misalignment between every two sliding window 
motion reference images.
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Principal motion estimation (PME) module
Captures the dominant deformation patterns from the phase-
specific motion reference images (PS-M-refs).1

Temporal modulation estimation (TME) module
Adapts dominant patterns to generate inter-sliding window 
DVFs guided by the sliding window motion reference images. 
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• In this study, we successfully developed a cMRF-T framework. This framework overcomes 
fundamental barriers in motion-resolved MRF that relied on retrospective sorting. 

• cMRF-T enables robust visualization of respiratory motion under irregular motion pattern. 
• Relo-Reg, while initially developed for 4DMRF reconstruction, holds broader promise for 

general 4D imaging applications in scenarios that require high-fidelity motion modeling from 
significantly under-sampled motion reference images. 
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