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1   Objective 

The ability of brain imaging methods such as PET (Positron Emission Tomography) 

data in enabling quantification of human brain function in three dimensions have been 

useful in clinical diagnosis. Through the use of a diverse range of tracers, PET can 

provide quantitative measurement about the location of brain activity. To exploit the 

potential of PET, this research concentrates on using intensity information from the 

PET data to construct surface and volume information for three-dimensional 

visualization. 

2   Theory 

PET images have relatively low spatial resolution and lack apparent anatomical 

information. This has hampered research into effective visualization techniques 

[1][2][3][4]. Metabolic activity is expressed in terms of intensity levels, and this 

research focuses on the surface and/or volume visualization of these intensity levels. 

Volume visualization is the creation of graphical representations of data sets that are 

defined on three-dimensional grids. PET volume data sets are characterized by 

multidimensional arrays of scalar data using Matlab’s visualization functionality. 

 

In Figure 1, a PET scan of a patient with a lesion on the left part of the brain is shown 

in axial view. Figure 2 shows the 3D view obtained strictly from the intensity values 

of the PET volume data. It shows the surface visualization of the lesion in red, with 

the surface visualization also extracted from the PET data. In constructing the 3D 

view, it was found that the mean value of the scan produces information that can be 

useful in determining the surface properties of the regions of interest. This hypothesis 

is subject to further research. However, it will be interesting to extract information 

from PET scans without reference to subjective information. This may be useful in 

building a Content Based PET Image Retrieval System. Figure 2 is computed as 

follows: 

1. Extract surface of the region of interest (i.e. head) using canny edge 

detection algorithm. 

2. Compute mean of the intensity levels of the PET image.  

3. Use mean value to create 3D patch which displays the surface of the head. 

4. The sub-volume functionality is then used to display a slice in the 3D view. 



5. Finally the lesion is computed using a lesion detection algorithm which 

subtracts the flipped image from the original image. The resulting volume is 

displayed within the surface of the head. 

 

Figure 1: Slice view of PET scan with lesion on the left 

 

 

Figure 2: 3-dimensional volume visualization of a PET scan (Red ROI is the 

lesion). 



 

Information within PET volume data may be useful for extracting information 

without reference to any subjective information. The current framework is a good 

starting point for further research, and has the potential to be integrated with a 

Content Based Image Retrieval System. The GIFT (GNU Image Finding Tool) client-

server software is being integrated with the system (Figure 3). It is envisaged that the 

end-system (PET CBIR system) may be useful for computer-aided diagnosis. More 

importantly, it provides a basis for further study of 3D retrieval methods (i.e. how to 

use geometric volume information such as the red lesion identified in figure 2 as 

feature vector for improved similarity search) [5]. 

 

Figure 3: Proposed Architecture 
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