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Appendix A 

Definition of Terms and Symbols 

 

This appendix lists the terms and symbols frequently used in this thesis. 

 

pattern is a single object or data point used by the clustering algorithm. 

cluster is a set of similar patterns, and patterns from different clusters are not similar. 

Nc  is the maximum number of clusters. 

Nd  is the dimension of the data set. 

Np  is the number of patterns to be clustered. If the data set is an image (or a set of 

images) Np denotes the number of image pixels. 

ℜ  is the set of all real numbers 

Z denotes the dataset being clustered (i.e. the set of patterns). 

zp  denotes the coordinates of pattern (or pixel) p. 

Ck  denotes the kth cluster. 

mk  denotes the centroid of Ck. 

K  denotes the number of clusters. 

xi  is the current position of particle i. 

vi  is the current velocity of particle i. 

yi  is the personal best position of particle i. 

iŷ  is the neighborhood best position of particle i. 

ŷ  is the position of the global best particle. 

f denotes the function being optimized. 

t denotes time or time steps.  
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Appendix B 

Derived Publications 

 

This appendix provides a list of publications that have been published, or are currently being 

reviewed, that were derived from the work introduced in this thesis. 

 
Journal Publications: 

 

1. M. Omran, A. Engelbrecht and A. Salman. Particle Swarm Optimization 

Method for Image Clustering. To appear in the in the International Journal of 

Pattern Recognition and Artificial Intelligence. 

2. A. Salman, M. Omran and A. Engelbrecht. SIGT: Synthetic Image Generation 

Tool for Clustering Algorithms. To appear in the ICGST International Journal 

on Graphics, Vision and Image Processing (GVIP), vol. V2, pp. 33-44, 

January, 2005. 

3. M. Omran, A. Salman and A. Engelbrecht. Dynamic Clustering using Particle 

Swarm Optimization with Application in Image Segmentation. Pattern 

Recognition, submitted 2004. 

4. M. Omran, A. Engelbrecht and A. Salman. A PSO-based End-Member 

Selection Method for Spectral Unmixing of Multispectral Satellite Images, 

Pattern Recognition, submitted, 2004. 

5. M. Omran, A. Engelbrecht amd A. Salman. A PSO-based Color Image 
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