Manual for 3DMRI

1. Introduction
  3DMRI is a C++ application built on top of the Visualization Toolkit (VTK) to visualize fiber track that computed in DTI studio. This application uses MFC and runs on Windows operation system.

   Fiber tracks are visualized inside an isosurface of human brain generated from brain MRI scan.  Users can change the transparency of the isosurface and can assign colors and thickness to fiber tracks.  Also, users can choose to project the fibers to the brain cortex to estimate possible contact area. 
2. System overview
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   At start up, 3DMRI will appear as shown above. There are several regions to the user interface including the Menu Bar along the top of the application, the Toolbar just below the Menu Bar, the Right Panel on the right side which contains a Property Sheet for brain and fibers respectively, the Display Area on the left side, and the Status Bar along the bottom edge.  Each of these areas is described in more detail below.
 The Menu Bar

 

  The top menu bar provides menu buttons for loading scan file and clear render scene and surface interpolation. Each menu button is described in more detail below.

 

File: The File menu can be used to load MRI scan images, clear the scene and exit the application.

View: The View menu can be used to select toolbar and status bar displayed in the application.

Tool: The Tool menu contains option to interpolate the surface.
Help: The Help menu can be used to display this Help or version information on 3DMRI.

The Tool Bar
The Toolbar is located directly below the Menu Bar. The Toolbar contains button for open new scan file.

The Right Panel
The Right Panel has a Brain Properties panel and a Fiber Properties panel, which can be used to change the transparency and threshold of the brain surface and also change the color, thickness and add/delete fiber bundles.
The Display area
The Display Area is where the 3D representation of the scene is rendered. Mouse and keyboard interaction are provided in this area.

 The Status Bar
The Status Bar on the bottom edge of the application will provide short help messages, progress updates for surface generation and also will list the transparency and threshold of the brain surface.
3. Load MRI scan
  To load MRI scan into the application and start to generate the brain surface, one need to use the File menu on the Menu bar to specify a scan file. 

   When Open Scan File option is selected, a dialog box will appear allowing you to select the file to load. Once the file is selected, a file format dialog will appear as below:
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In the file format dialog, image dimension will be asked. It includes image width, image height and number of slices in the volume (NO. of Slice), and also the width (FOV width), height (FOV height) of field of view as well as the space between slices along the z direction (Space z).
The application supports four types of Data types--Byte (8Bits), Word (16Bits), Float (4 Bytes), Double (8 Bytes). The surface parameter includes threshold (the intensity value at which the brain edge is defined), transparency (a value from 0 to 1—from transparency to opaque).
The byte order check box needs to be checked if the data is acquired from Unix systems.

After clicking the “OK” button and confirming the data format, the application will start to generate the surface. The progress bar on the right of the status bar will illustrate the progress. The following is a brain surface with opacity equals 1.
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One can use the threshold and transparency slide bar in the right panel to adjust the appearance of the surface. 
4. Add fiber file
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         button, a file selection dialog will appear. 
After appropriate file is selected, the fibers will be rendered on the display area
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Multiple fibers can be added use the same           button multiple times.
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To distinguish different fibers, choose the fiber from the fiber list on the right panel and click on the           button and 

a color platelet will appear in the window. Choose appropriate color and close the platelet window. The fibers will be rendered in assigned color. 
Also, the spin box on the bottom of right panel can be used to change the thickness of the fiber. Use the spin button in the spin box to change the value and click “apply” button. The thickness of the fiber will change accordingly.
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Use            button to delete chosen fiber from render scene.

5. Surface interpolation
  Chose the fiber from the list and chose the surface interpolation option from the Tool menu will bring out a small dialog asking input for interpolation distance. 
  The basic idea for surface interpolation is at each end of the fiber draw a sphere ball at given radius (distance) and visualize the overlap area between the sphere and the brain surface.  The visual effect looks like following. The orange area indicate the contacted area.
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6. Mouse and Keyboard interaction
Clicking the left mouse button in the render scene will rotate the render scene in different direction depending on the clicked position. And clicking the right mouse button will zoom in and out the render scene.
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