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Diffusion-weighted imaging
Multi-shot:
§ High resolution/reduced distortion
Multi-direction:
§ Fiber direction

#0234

How to use the correlations 
between both different shots

and different directions to 
help with reconstruction?



Diffusion-weighted imaging
• Motion-induced phase variations:
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LLR in multi-direction DWI
• Using locally-low rank to implicitly utilize relationships between 

different diffusion encoding directions
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Non-linear model
• Data consistency term (multi-dir, multi-shot data) + LLR

Non-linear model

• Data consistency term (multi-dir, multi-shot data) + LLR
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E: sampling pattern
F: Fourier transform
S: sensitivity encoding
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Reconstruction parameter
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Results:  proposed method vs MUSE

• Ex3: 75 directions, b = 1000 s/mm2, 13-15min Scan
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• Ex4: 0.9 isotropic mm, 150 directions, b = 1000 s/mm2, 28min Scan



Ex5: b2000 #0234



Summary

Two contributions for multi-direction multi-shot DWI reconstruction:

§ Non-convex model with simultaneous phase and magnitude updates

§ LLR to utilize angular correlation
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