
IDEA   

 

Department of Radiology and BRIC, UNC-Chapel Hill 

aBEAT  Tutorial 

Version 1.0, 9/1/2012 



Department of Radiology and BRIC, UNC-Chapel Hill 

Navigation 

Å About aBEAT 

Å Install aBEAT 

Å FAQ and Start 

Å Main Window 

Å Image Preprocessing 

Å Brain Extraction 

Å Tissue Segmentation 

Å Brain Labeling 

Å ROI Analysis 

Å Others 

Å Acknowledgement 



Department of Radiology and BRIC, UNC-Chapel Hill 

About aBEAT 

      aBEAT is a 4D Adult Brain Extraction and Analysis 

Toolbox with graphical user interfaces to segment, label and 

analyze longitudinal adult brain MR images. 
 

      The  aBEAT  is developed  by  the  IDEA group  at  the 

University of North Carolina at Chapel Hill,  directed by Dr. 

Dinggang Shen (dinggang_shen@med.unc.edu). 
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About aBEAT 

The architecture of the aBEAT toolbox   
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About aBEAT 

Overview of the Processing Modules 

The longitudinal adult brain MR images of each subject are processed as follows:   
 

1. Image Preprocessing:  

(a) Reorient original T1 images to the same orientation as the template image (Colin27, eyes right).  

(b) Resample the images to the standard size and resolution (256x256x256 and1x1x1 mm^3, as the template image).  

(c) Perform N3 correction on the images. 

(d) Match the histograms of the other time point images to the histogram of the baseline image (1st time point). 
 

2. 4D Brain Extraction:  

(a) Perform 4D brain extraction to extract the brains from the preprocessed images. 

(b) Perform 4D cerebellum removal.  

(c) The automatically extracted brain images can be edited manually to obtain more accurate brain images (optional). 
 

3. 4D Tissue Segmentation:  

üSegment the gray matter, white matter and CSF tissues from the extracted brain images longitudinally. 
 

4. 4D Brain Labeling:  

üLongitudinal brain images are simultaneously registered to an implicit common template image, which will be 

registered with the Colin27 template image. The pre-labeled image of the Colin27 template will then be warped to the 

spaces of the original individual brain images to label the individual brain images. 
 

5. ROI Analysis:  

üROIs are selected from the brain labels (45 labels in each hemisphere) or the brain tissues (GM,WM,CSF), and the 

volumes of the selected ROIs of the longitudinal brain images are measured. The ROI volume change with time can 

be analyzed. 



Department of Radiology and BRIC, UNC-Chapel Hill 

About aBEAT 

ü Image modality ï T1 
 

ü File format ï analyze (.hdr with .img) 
 

ü Subject image files should be arranged as follows: 

The folder including images of all time points for a subject. 

No blank space or ó-ô is allowed in the subject name. 

in each folder 

(each subject) 

subject name,  

baseline  

Arrangement of Subject Images for aBEAT 

The folder including subject images 

NOTE:  

ü the time point must be integer 

ü0 indicates the baseline 

üother time points can indicate 

months after the baseline 

subject name,  

time point  

after baseline 
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aBEAT Installation  

Å Operating system: Linux (64 bit)  

Å Recommended computer: memory >= 8G, disk >= 30G 

Å Installation steps: 

ü Download the aBEAT package and unzip the aBEAT.zip (e.g., the 

package is unzipped in /home/programs/aBEAT).  
 

ü Setup environment for the aBEAT as follows: 

× Edit the shell resource file in the  home directory of the user (cd ~): 

           for csh/tcsh user,  add the following two lines in the .cshrc file:    

    setenv ABEAT_HOME /home/programs/aBEAT 

        source $ABEAT_HOME/aBEAT.csh 

           for bash user, add the following two lines in the .bashrc file:     

          export ABEAT_HOME=/home/programs/aBEAT   

    source $ABEAT_HOME/aBEAT.bash 

× Restart the shell to update the environment. 

ü Use command aBEAT or abeat to start the software. 
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aBEAT Installation  

When you run aBEAT on a computer without enough memory 

size, or when you want to process a large number of subjects 

automatically, the aBEAT may run out of the memory. Following 

are the solutions: 
 

ü option 1: increase virtual memory in your Linux system. 
 

ü option 2: use command aBEAT -s or abeat -s to start the 

software, which will  process data sequentially and take less 

memory, but will  take more time. 
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FAQ and Start 

ÅQuestions ? 
There are Frequently Asked Questions (FAQ) listed in the 

FAQ.txt  file in the package. The FAQ will  answer the 

questions you may have during the installation and use of the 

software.  
 

ÅStart to use 
Please go through the FAQ and the following pages of this 

quick tutorial to learn how to use the software. 

You could refer to the respective sections of this tutorial to use 

the corresponding modules.  
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Main Window  
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Main Window  

× Perform image preprocessing, brain 

extraction, tissue segmentation, and 

brain labeling on subject images 

step by step. 

× Process subject images 

automatically from image 

preprocessing to brain labeling. 

× After all subjects are processed, you 

can analyze ROIs from brain-labeled 

images or tissue-segmented images 

of the subjects. 

Possible Processing Options:  

(1) process subjects step by step (by ŵ); (2) process subjects automatically (by Ŷ); (3) process one of your subjects step by 

step (by ŵ) to customize parameter values and evaluate results, then process the other subjects automatically from image 

preprocessing to brain labeling (by Ŷ) using customized parameter values.  

ŵ 

Ŷ 
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Image Preprocessing 

Functionality of the Image Preprocessing Module: 
ü Reorient and resample original images to the same orientation and size as the template 

image. N3 correction is then performed on the images. For each subject, match the  

histogram of each image to the histogram of the baseline image. 

Image Preprocessing Module 
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Image Preprocessing 

Functionality of the Image Preprocessing Module:  

It consists of four parts: 
  

üProcessing Flow:  

    the pipeline integrating   

    step-by-step functions for   

    image  preprocessing.  

 

üSubject Images:  

    lists all loaded images and  

    the processed images  

 

üImage View:  

    windows for interactive   

    inspection of the images.  

 

üProcessing Status:  

    show image preprocessing  

    steps and data processing  

    status.  

Image Preprocessing Module 
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Image Preprocessing 

Step 1: Image Loading  

ŵ 

Image Loading Module 
Ŷ ŷ 

Ÿ select the folder including 

subject images 

subject images will be 

loaded automatically.  

Ź 
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Image Preprocessing 

Functions in the Image Loading Module: 
 

1. Load images of all subjects: select óAutomaticô in A ï> C ï> select the folder including all the subjects. 
 

2. Add all images of a subject: select óSubject jô in A and óAutomaticô in B ï> C ï> select the j-th subject folder. 
 

3. Add an image at a time point for a subject: select óSubject iô in A, óTime Point jô in B ï> C ï> select the i-th time point 

image. 

A B C 4. Preview an image: left mouse click the image name to display three 

orthogonal slices of the image.  

NOTE: the displayed slices may not be consistent with the óAxialô, 

óCoronalô and óSagittalô statement before reorientation. 
  

5. Delete a selected (left mouse click to select) image: right mouse click 

in the image list window and press the óDelete Imagesô popup menu. 
  

6. Delete images at a time point: left mouse click a time point (e.g., Time 

Point 12) ï> right mouse click and press the óDelete Imagesô popup 

menu.  
 

7. Delete all images of a subject: left mouse click a subject (e.g., 

Subject 1) ï> right mouse click and press the óDelete Imagesô popup 

menu.  
 

8. Delete selected images: use óShiftô or óCtrlô key and left mouse button 

to select images ï> right mouse click and press the óDelete Imagesô 

popup menu.  

Image List 
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Image Preprocessing 

Step 2: Interactive Image Inspection 
üAfter all subject images are loaded, press óFinishô to return to the Image Preprocessing Module. The loaded images will be 

in the óSubject Imagesô list.  

üLeft mouse click an image in the óSubject Imagesô list to display three orthogonal 2D slices and 3D slices of the image.  

üRight mouse click in the óSubject Imagesô list to view the property of the selected image, or delete the image. 

üReview slices: mouse wheel over the 2D slices (in the óAxialô, óCoronalô and óSagittalô windows), or use the slider. 

üZoom in/out 2D slices: right mouse button down (over the 2D slices) and move up/down. 

üPan 2D slices: left mouse button down (over the 2D slices) and drag. 

üCross: left mouse button down (over the 2D slices)  
Image Preprocessing Module 
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Image Preprocessing 

Step 2: Interactive Image Inspection (3D slices) 
üRotate 3D slices: press the toggled button óRô, then left mouse button down upon the 3D slices and move the mouse 
 

üZoom 3D slices: press the toggled button óZô, then left mouse button down upon the 3D slices and move up/down 
 

üPan 3D slices: press the toggled button óPô, then left mouse button down upon the 3D slices and move the mouse 
 

NOTE: Click the toggled button óRô, óZô and óPô to enable or disable the related manipulation functions. 

Image Preprocessing Module 

Rotate 

Zoom 

Pan 
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Image Preprocessing 

Step 3: Image Reorientation and Resampling 
ü The loaded images must be reoriented and resampled to the same orientation and size as the template. The template is 

used in the preprocessing and brain labeling steps. The standard orientation used in aBEAT is shown in the left image 

and the template has volume size (256x256x256) and voxel size (1x1x1 mm^3). 
 

ü Reorient and resample the loaded images by: ŷ (determine the loaded images to be reoriented and resampled) -> Ÿ (set 

reorientation parameters) -> Ź (reorient and resample the related loaded images) 
 

üThe processed images will be saved as analyze format and stored with the original image files.  

ŵ 
Ŷ 

ŷ 

Ÿ 

Ź 

Image Preprocessing Module 
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Image Preprocessing 

Step 3: Image Reorientation and Resampling 

ü Preview reorientation and resampling result of a selected image: choose óSelectedô option in ŵ -> select a loaded image in 

Ŷ (subject images list) -> set reorientation parameters in ŷ -> Ÿ.  
 

ü Reorient and resample multiple loaded images: choose óSelectedô option in ŵ -> select multiple loaded images (use 

Ctrl/Shift and mouse) in Ŷ  -> set reorientation parameters in ŷ -> Ÿ.  
 

ü Reorient and resample All loaded images: choose óAllô option in ŵ -> set reorientation parameters in ŷ -> Ÿ 

ŵ 

ŷ 

Ÿ 

Image Preprocessing Module 

Ŷ 



Department of Radiology and BRIC, UNC-Chapel Hill 

Image Preprocessing 

How to set the reorientation parameters ?  
ü Step 1: review all non-flip reorientation options by: ŵ (select a loaded image) -> Ŷ (right click and  

    choose  óReview Reorientation Optionsô ). The selected image will be reoriented with all non-flip  

    reorientation parameters, and the tentatively reoriented images with the parameters will be displayed. 

ü Step 2: review (use ŷ) and determine the correct reorientation parameters by comparing the reoriented  

    images with the template image visually. 

ü Step 3: select the correct reorientation parameters (see Ÿ), the parameters at Ź will be updated automatically. 

ŵ 
Ŷ 

ŷ 

Image Preprocessing Module 

Ÿ 

Ź 


