ASSIGNMENT #3: Visualisation of 3D Volumetric Structures from Medical Images
Software Used: 3D Doctor.
           Dataset:  Latest dataset of a patient. The dataset contains 176 slices. The data is in Dicom format            and it’s a  CT scan of the chest taken in July 2003.

      Technique: Surface Rendering

The surface has been coloured to the skin colour and a wire mesh is used to indicate the skin.


           The bones in the chest region,i.e the ribs etc..can be seen on the background.
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If we remove the outer skin surface then we can see the bone structure more clearly.

Software Used: 3D Doctor

Dataset: Latest dataset of a patient. The dataset contains 176 slices. The data is in Dicom format    and it’s a CT scan of the chest taken in July 2003.

      Technique: Volume Rendering

Method Used: Maximum density rendering using  ray tracing technique. 
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Here it finds out the voxel which has the highest intensity along each ray and projects those voxels to the rendered image for display.
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The maximum density projection of the dataset is obtained (up-left). We can see the soft tissues in grey colour in the background. 
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We can see the tissues more clearly by using the Transparent mode. This method uses a ray tracing  technique to show the cumulative voxel intensity along each ray and projects the value to the rendered image for display.

Software Used: 3D Doctor

Technique Used: Volume Rendering

            Dataset  : It consists of 54 slices and is obtained as samples sets from 3D Doctor Software.
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     Method Used: Transparent mode uses ray casting technique.
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Maximum Density Projection




Transparent projection

The region of interest is drawn and manual segmentation has been done before rendering the volume.

Software used: Volvis

     Technique: Volume Rendering

              Data: Obtained with the volvis software

File Type:
Slice File

Data Size:
59 x 133 x 133 voxels

Voxel Size:
2.064000 x 1.376000 x 1.376000 mm





8 bits per voxel

Data Origin:
Voxelized Function File

Data Modification:
Original Data

Method Used: Marching cubes


Software used: Volvis

     Technique: Volume Rendering

              Data: obtained with the volvis software

File Type:
Slice File

Data Size:
59 x 133 x 133 voxels

Voxel Size:
2.064000 x 1.376000 x 1.376000 mm




8 bits per voxel

Data Origin:
Voxelized Function File

Data Modification:
Original Data

Method used: Ray Tracing


Comparison between Marching Cubes and Ray Tracing Methods: 

From the results obtained with the help of this software, in Marching Cubes the outer boundary is very smooth whereas the front surface is not very clear. In contrast, the Ray Casting technique gives a smooth finish to the face in the front side but the boundaries are not smooth they are projecting out through out. 

Moreover it can also been seen clearly from these images that the Marching cube technique gives us better clarity than the Ray Tracing.

Software Used: Volview

      Technique: Volume Rendering 

               Data: Lobster obtained along with the Volvis Software.

  Method used:  Ray Casting


            Composite Blending


            Parallel View and Perspective Projection

Composite Blending means  that an alpha-compositing scheme will be used to blend values. 

It can be seen from the above 2 pictures that the difference between the Parallel and Perspective Projection is that in Parallel Projection the viewing  rays are parallel and in Perspective Projection the rays diverge as in the real world. 

Software Used: Volview

      Technique: Volume Rendering

               Data: Lobster obtained along with the Volvis Software.

  Method used: Ray Casting

           Maximum Intensity Blending


           Parallel View and Perspective Projection


Maximum Intensity function is one in which the maximum scalar value mapping to a pixel will be used to determine the final pixel value. 

