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 Motion Artefact 

 Orthogonal Views of ACR Phantom.  ACR MRI Phantom. 

The most challenging part of proposed SR reconstruction method 
is image registration in which images are brought into correct 
alignment automatically. Mutual Information (MI) is among the 
most successful methods for rigid registration. Since human brain 
has very little change and can be considered as a rigid body, 
therefore MI image registration is one of the best options for our 
application. The performance of the image registration method is 
evaluated both qualitatively and quantitatively using techniques 
such as checkerboard layout, RMSE, and edge sharpness. 
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Introduction 
Magnetic Resonance Imaging (MRI) is a non-invasive technique that 
is used in clinical applications such as diseases diagnosis and 
monitoring and treatment progress. Although, MRI scans typically 
have high in-plane resolution but they have very poor resolution in 
slice direction. Furthermore, in some applications with limited 
acquisition time or where the subject is moving, increased slice 
thickness or inter-slice space (slice gaps) may be used which results 
in poor resolution MRI. 

In this research, we propose a novel Super-

G
ap

 
Sl

ic
e 

"------'-----'------'----'------'---...L.....L...L.....L---'---" t 
Th

ic
kn

es
s 

"------'-----'------'----'------'----'------'---...L.....L~ 

Sl
ic

e 

t 

Resolution (SR) technique for reconstructing 
High-Resolution (HR) MRI using a sequence of 
orthogonal Low-Resolution (LR) MRI scans. 

The resolution of this reconstructed SR MRI is improved in all 
directions and its information is increased comparing to the initial 
scans. 

Discussion 
obustness and accuracy of this method is tested on available 
atasets including synthetic and real orthogonal MRIs of human 
rain, and the American College of Radiology (ACR) Phantom with 
ifferent slice gaps. 

R
d
b
d

Checkerboard Evaluation 

Conclusion 
In this study, an interpolation-based method for reconstructing SR 
MRI from a sequence of orthogonal LR MRIs is developed and 
tested on multiple synthetic and real datasets including MRIs of 
Phantom and human brain. 
The results are evaluated both qualitatively and quantitatively. 
This method could be extended to cases with a motion correction 
step to handle motion artifacts or to reconstruct super resolution 
multi-modality images. 
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Methods 
In this study, an interpolation-based SR reconstruction method is 
proposed that is composed of three main steps. 
• First, each LR volume is mapped onto a HR grid based on the prior 

knowledge of slice gap and slice thickness. 
• Second, these HR grids are registered using mutual information 

registration method. 
• Finally, these HR grids are combined and interpolated to fill in the 

remaining gaps in HR volume. 

mailto:nasser.kashou@wright.edu
mailto:thomas.wischgoll@wright.edu

	Super-Resolution Reconstruction of MRI
	Repository Citation

	Super-Resolution Reconstruction of MRI

