Assignment 3: Visualisation of 3D Volumetric Structures From Medical Images

	Algorithm: Maximum Intensity Projection
	

	Data set: CT (picker scanner)
	A short summary of the data set:

256 x 256 x 256

52 slices, 5 mm thickness, CT head

	Short description on what you intend to visualize:

A set of CT images was converted to dicom format. In this data set, we are interested to visualize the eye-balls with optic nerve and the brainstem. The contours of the structures were manually drawn in each slice. The body contour of the images was not included.


	Visualization software used: 

3D doctor
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Surface rendering
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Volume rendering: Same patient data set was used.


	Algorithm: Maximum Intensity Projection
	

	Data set: Data set source not known
	A short summary of the data set:

256 x 256 x 256

55 slices, CT pelvis

	Short description on what you intend to visualize:

In this data set, contour of the pelvis bone was drawn automatically. The pelvis was divided into left and right sides. The left side of the pelvis is in red and the right side is in blue.


	Visualization software used: 

3D doctor
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Surface rendering
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Volume rendering: Same patient data set was used.

Maximum Intensity Projection: 

Viewed at: X (up/down): 5 degree

                        Y (left/right): 10 degree

                  Z (clockwise):0 degree



	Algorithm: Ray Casting
	

	Data set: MR (Siemens)
	A short summary of the data set:

256 x 256 x 256

78 slices, 3 mm thickness, MR head

	Short description on what you intend to visualize:

A set of MR images was converted to dicom format. In this data set, we are interested to visualize the facial expression. The right lens is clearly displayed on the images below. As the data set did not have sufficient images, part of the nose was not displayed. Images were rotated.


	Visualization software used: 

Volview
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	Other information:

I am unable to delete the patient’s name for this dataset. The 3D display here is to share with everyone the images and with no other intentions.


	


	Algorithm: Ray Casting
	

	Data set: CT (Picker)
	A short summary of the data set:

256 x 256 x 256

78 slices, 3 mm thickness, CT Brain

	The visualization software used: 

Brainlab application software



	Short description on what you intend to visualize:

A set of CT images was converted to dicom format. In this data set, the critical structures (e.g. eyes, brainstem and cord) and the lesion are digitized manually. The 3D display enables the doctor and the physicist to visualize and ensure that radiation beam does not enter into the critical organs unnecessarily. The N-shaped (in blue) is a set of localisers for treatment setup purpose. The lesion is shown in yellow. The brainstem and cord is shown in green. The radiation arcs are in blue and yellow.
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	Other information: The 3D display was exported from the application software and converted in bmp format. The resolution after the conversion was not as good as the original.


	Algorithm: Marching Cubes
	

	Data set: CT, 256 x2 256 x 256, voxel =7

44 slices, 3 mmxthickness, CT skull
	Data set: Data set source not known


	The visualization software used: 

Software written in C++


	The visualization software used: 

Software written in C++
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Skull
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Purkinje cell

	Marching cubes is an algorithm for rendering isosurfaces in volumetric data. The basic notion is that we can define a voxel(cube) by the pixel  values at the eight corners of the cubes. If one or more pixels of a cube have values less than the user specified isovalue, and one or more have values greater than this value, we know the voxel must contribute some component of the isosurface. By determining which edges of the cube are intersected by the surface, we can create triangular patches which divide the cube between regions within the isosurface and regions outside. By connecting the patches from all cubes on the isosurface boundary, we get a surface representation.
	


	Algorithm: Marching Cubes
	

	Data set: not known 
	

	
	The visualization software used: 

Volvis
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	Short description on what you intend to visualize:

In this data set, marching cubes algorithm was used to visualize a small lobster. The isovalue was set to 30.
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