
Vol.98(2) June 2007 SOUTH AFRICAN INSTITUTE OF ELECTRICAL ENGINEERS 29

VOL 98 No 2
June 2007

SAIEE Africa Research Journal
SAIEE AFRICA RESEARCH JOURNAL EDITORIAL STAFF....................... IFC
GUEST EDITORIAL..............................................................................................30

PATTERN RECOGNITION PART ONE

Subdivision of curves and surfaces:An overview 

	 by B. Herbst, K.M. Hunter and E. Rossouw................................................31

Unsupervised classification of dynamic froths 

	 by G. Forbes and G. de Jager ......................................................................38

Fuzzy ARTMAP and network approach to online processing 

of inputs with missing values  

	 by F.V. Nelwamondo and T. Marwala .........................................................45

On visual object tracking using active appearance models 

	 by M.R. Hoffmann, B.M. Herbst and K.M. Hunter.....................................52

Indentity confidence estimation of manoeuvring aircraft  

	 by P.J. Holtzhausen and B.M. Herbst ..........................................................59

A note on difference spectra for fast extraction of global image information  

	 by B.J. van Wyk, M.A. van Wyk and F. van den Bergh ..............................66

NOTES FOR AUTHORS....................................................................................IBC



Vol.98(2) June 2007SOUTH AFRICAN INSTITUTE OF ELECTRICAL ENGINEERS30

Three special issues of the SAIEE Africa Research Journal, 
entitled Pattern Recognition: Part I, Pattern Recognition 
Part II and Pattern Recognition: Part III, are devoted to 
selected papers from the Pattern Recognition Association of 
South Africa’s 2006 workshop held in Parys, South Africa 
from 29 November to 1 December 2006. This workshop 
was peer-reviewed and each paper was reviewed by at least 
two reviewers. Reviewers could recommend a reviewed 
paper to the technical chairs for publication in this special 
issue of the SAIEE Africa Research Journal. The selection 
process consisted of two rounds, the first round of which 
formed the normal review process for papers submitted 
to be considered for PRASA 2006. The second round 
applied only to papers that were recommended for journal 
publication. The second round of screening served the 
purpose of requesting authors to update their manuscripts 
and for reviewers to verify that all requests have been 
addressed. A total of 67 papers (44 presentations and 23 
posters) were accepted for the workshop. A total of sixteen 
papers passed the second round of the review process for 
publication in these special issues.

The first six papers appear in this special issue, Volume 98 
Number 2 of the SAIEE Africa Research Journal, Pattern 
Recognition: Part I. The remaining ten papers will appear in 
Volume 98 Numbers 3 and 4 of the SAIEE Africa Research 
Journal, Pattern Recognition: Part II. Parts I and II contain 
a diversity of papers in the field, whereas Part III focuses 
exclusively on Human Language Technologies.
 
Subdivision schemes are widely used in various 
applications such as data fitting, computer graphics and 
solid modelling, to name a few. In the first paper in this 
issue, entitled Subdivision of Curves and Surfaces: An 
Overview, Herbst, Hunter and Rossouw demonstrate 
the basic ideas of subdivision schemes for curves. They 
consider both interpolatory and corner-cutting schemes as 
well as their adaptation to finite sequences. Some specific 
examples of surface subdivision are also discussed.

The problem of automated classification of froth into 
different classes as part of process control in chemical plants, 
in many different applications, has been receiving ever more 
attention during the past few years. In their paper entitled 
Unsupervised Classification of Dynamic Froths Forbes and 
de Jager show that unsupervised classification algorithms 
can be used to automatically detect a user specified number 
of froth classes. Some interesting relationships between 

froth structure and statistical indicators are highlighted 
based on their experimental results. 

Dealing with missing data in data sets is a problem that 
researchers frequently run into. In Fuzzy ARTMAP and 
Neural Network Approach to Online Processing of Inputs 
with Missing Values, Nelwamondo and Marwala propose 
an ensemble-based approach for dealing with missing data, 
without prediction or imputing the missing values. This 
scheme is suitable for online operations of neural networks 
and hence well suited for online applications, for example, 
online condition monitoring. The results obtained from 
the comparative study show that the proposed technique 
performs better on regression problems.

Active appearance models provide an elegant framework 
for tracking objects. However, using them in a deterministic 
algorithm to perform tracking is not robust enough since no 
history is used of the object’s movement and position. In 
their paper entitled On Visual Object Tracking Using Active 
Appearance Models Hoffman, Herbst and Hunter present 
two approaches to rectify this problem. Both techniques are 
based on particle filters. Their experimental results indicate 
the effectiveness of the proposed schemes.

In their paper, Identity Confidence Estimation of 
Maneuvering Aircraft, Holtzhausen and Herbst apply 
multiple hypothesis techniques to extract an identity 
confidence from a track, given a set of possible tracks and 
observations. Their system utilizes numerous estimation 
filters internally which are investigated and compared. The 
authors present results obtained from a radar simulation 
system as well as from a series of benchmark tests.

Part I of the Special Issue on Pattern Recognition concludes 
with a brief communication entitled A Note on Difference 
Spectra for Fast Extraction of Global Image Information 
in which the authors van Wyk, van Wyk and van den Bergh 
demonstrate the use of the concept of an Image Difference 
Spectrum as a fast alternative to pattern spectra derived from 
computationally intensive granulometric techniques. This 
means that granulometric analyses can now be performed 
in real-time due to the low computational complexity of 
the method.

MA van Wyk and BJ van Wyk
Guest Editors
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SUBDIVISION OF CURVES AND SURFACES: AN OVERVIEW
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ON VISUAL OBJECT TRACKING USING ACTIVE 
APPEARANCE MODELS 
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