
User Manual of JHU/KKI QSM_Toolbox_v3.0 
 

Xu Li, PhD 

Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, MD, USA;  

F.M. Kirby Research Center for Functional Brain Imaging, Kennedy Krieger Institute, Baltimore, 

MD, USA;  

 

Introduction	
JHU/KKI_QSM_Toolbox_v3.0 is a MATLAB software with graphic user interface (GUI) for 
doing Quantitative Susceptibility Mapping (QSM) processing from MR magnitude and 
phase data acquired with gradient echo sequence (GRE).  
 

Installation	
Since it is a MATLAB based toolbox, MATLAB installation is required. In addition, this 
toolbox also uses processing routine from FSL, e.g. bet, thus needs to have FSL installed. 
 

Usage	
1. To start, open MATLAB and go to the folder where this toolbox is installed. 
 
2. run QSM.m, the GUI will show up. 
 
3. Follow the procedures as described below. 
 
3.1. Select the data file 
Supported input file formats include: PAR/REC (Philips v4.2 and above), DICOM 
(Philips/GE/Siemens/Canon), EnhancedDICOM (Philips), .mat (MATLAB, customized, 
check "readerwrapper.m" under /QSM_Utilily/fileIO/ for details of this format) 



 
 
After the toolbox reads in the data, it shows some basic imaging acquisition parameters 
and the raw phase images. 
 

 

Click	
Select	 
Data 



3.2 Select phase preprocessing and QSM methods and other parameters 

 
 
3.3 Start processing pipeline. 
 

 
 
 

Click	 
“Perform	Single	
Reconstruction” 
to	start	the	pipeline 



3.4 Check results:  
After QSM processing is finished, check the results of each step (buttons marked by red 
arrows) at different slices (slider marked by blue arrow).  

 
 
Results are also output and saved in files in the data folder as following:  
*_PhaseUnwrapped_echo3-6[Path/Lap/NLFPath].mat: Unwrapped phase (in radian) 
using [path/laplacian/nonlinear fitting+path] method, echo 3-6 (user-defined in step 3.2) 
was selected for QSM processing. 
*GREMag#.nii.gz: GRE Magnitude Image of selected echo for brain masking 
*GREMag#_brain.nii.gz: GRE Magnitude Image of brain only, using FSL BET  
*GREMag#_brain_mask.nii.gz: brain mask from FSL BET 
*_brain_mask_echo#_r#_t##.mat: final brain mask used for QSM 
*[SMV/PDF/LBVSMV/iRSHARP]_[avg/LSlope/NLSlope]_echo3-6.mat:  
Frequency map (in Hz) or local field map generated using 
[VSHARP/PDF/LBV+VSHARP/iRSHARP] method, taking [echo averaging/linear 
fitting/nonlinear fitting], with echo3-6(user-defined). Have corresponding .nii.gz file too. 
*R2star.mat/R2star.nii.gz: R2 star map (in Hz) 
*chi_[iLSQR/TKD/iTKD/MEDI/SFCR/SFCR+0]:  
QSM map (in ppm) calculated using different methods. Have corresponding .nii.gz file. 



You can also change the parameters in phase preprocessing and QSM methods as 
shown in 3.2 and click “Perform Single Reconstruction” to test different settings and 
methods. 
 
 
3.5 processing more data/batch processing 
If satisfied with the results, you can load additional datasets to process using these 
settings by clicking “Add dataset”, which will update the data list (red arrow). After 
adding all the data, click the “START” button to start batch processing. 
 

 
 
 
 
 
 
 
 
 
 
 



3.6 Other features 

 
• 2D checkbox (red arrow): if checked, will perform 2D based Laplacian phase 

unwrapping and VSHARP on top of the 3D based methods. This may help 
improve QSM result derived from data acquired with 2D GRE sequence, but 
NOT guaranteed. This does NOT apply to other phase unwrapping and 
background removal pipelines. 

• EchoAvg checkbox (blue arrow): if checked, MR phase data at different echoes 
will be averaged after phase unwrapping and background removal. If not 
checked, MR phase data will be fitted over echo time (TE) using either linear 
(default) or nonlinear way (if using “NonLinear Fit+Path” option for phase 
unwrapping). 

• R2* checkbox: if checked, R2* map will be calculated using the ARLO method.  
• AutoRef checkbox: if checked, QSM map automatically referenced to segmented 

CSF regions will be generated. This is ONLY available with multi-echo GRE data 
when R2* is calculated and using SFCR for QSM, giving SFCR+0 results.  

• Load Dataset List button: This button can load a matlab .mat data file with 
variable “tableData” which is a cell array of datalist similar to the one created by 
using “Add dataset”. This can be helpful for batch processing with large amount 
of data. See the “TestTable.mat” in the example data included in the package. 
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