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Super Resolution of 3-D MRI Data 

 
Overview 
Magnetic resonance imaging (MRI) can be a long and costly procedure. 
Decreasing the scan time is a possible solution, but it also reduces the resolution 
of the slices. This project modified an existing super-resolution convolutional 
neural network (SRCNN) code to increase the resolution of 3-D MRI data from 
low-resolution pictures. It was shown that the resulting quality of images is superior 
to those generated using a standard bicubic interpolation procedure.  
 
Objectives 
There were several goals necessary to obtain a working SRCNN code for 3-D MRI images: 
• Demonstrate the feasibility of super-resolution on 2-D MRI slices 
• Apply the computer algorithm to complete sets of 3-D MRI data 
• Compare the SRCNN resolution to the low-quality data and bicubic interpolation rendering 
 
Approach 
• Customer needs were generated based on the requirements of the research team in Shanghai 
• An existing SRCNN code from another research group in Hong Kong served as the base model for 

the design solution 
• This code was modified to accept raw MRI data as input and analyze entire stacks of MRI slices in 

the axial, coronal, and sagittal directions 
• These slices were then stitched together to create 3-D representations of the data  
• 3-D MRI data from SJTU was used in the process of creating, refining, and testing the code 
• The final images generated by the SRCNN were compared qualitatively to the low-resolution 

images and to a general bicubic interpolation 
• Peak signal-to-noise ratios (PSNR) were calculated for the SRCNN and bicubic interpolation 

images 
 
Outcomes 
• This project demonstrated that SRCNN 

code is a viable option for improving the 
resolution of 3-D MRI data 

• The modified SRCNN increased 
resolution and sharpened contrast of 
images compared to bicubic 
interpolation 

• The SRCNN images had PSNR values 
that were one order of magnitude higher 
compared to bicubic interpolation 

• This software represents a novel 
approach to analyze MRI data that 
could save hospitals time and money in 
the future  

 
 

 

 


