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Computational Intelligence
Techniques

Bharat Sundaram, The University of Melbourne, Australia
Marimuthu Palaniswami, The University of Melbourne, Australia
Alistair Shilton, The University of Melbourne, Australia

Rezaul Begg, Victoria University, Australia

ABSTRACT

Computational intelligence (CI) encompasses approaches primarily based on artificial
neural networks, fuzzy logic rules, evolutionary algorithms, support vector machines
and also approaches that combine two or more techniques (hybrid). These methods
have been applied to solve many complex and diverse problems. Recent years have seen
many new developments in CI techniques and, consequently, this has led to many
applications in a variety of areas including engineering, finance, social and biomedical.
In particular, CI techniques are increasingly being used in biomedical and human
movement areas because of the complexity of the biological systems. The main objective
of this chapter is to provide a brief description of the major computational intelligence
techniques for pattern recognition and modelling tasks that often appear in biomedical,
health and human movement research.
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INTRODUCTION

Computational intelligence is a branch of the study of artificial intelligence.
Computational intelligence research aims to use learning, adaptive, or evolutionary
algorithms to create programs that are, in some sense, intelligent. Computational
intelligence research either explicitly rejects statistical methods, or tacitly ignores
statistics.

Computational intelligence, as the name suggests, relies on number crunching. The
field has developed enormously due to quantum jumps in computational power over the
last two decades. The problems however, solved by computational intelligence tech-
niques viz. search, optimization, adaptation and learning are age old. So, to understand
computational intelligence, we must have a perspective of the other techniques that
researchers have used to solve the same problems. These include statistical and
syntactic approaches to solve the same problems.

The fundamental research question is: How to create a machine that can store
information (not mere data) and interpret the learnt information in a useful manner? Add
to this, the further requirement that the machine needs to be able to update its information
database based on novel data and do this optimally. This objective takes different forms
in different problems. For instance, in pattern recognition, the machine needs to be able
to represent particular patterns, classify them, retrieve particular patterns if required,
mark a novel pattern as previously unknown and generate a representation for it and so

Figure 1. Overview of problems in computational intelligence and machine learning

Problems Classification Clustering  Search
Learning Optimization

Application Areas Database management, all Al systems dealing
with patterns, e.g. fingerprint or medical
image recognition, robot navigation, weather

Approaches forecasting, etc.

Statistical Computational Syntactic
methods Intelligence approaches

Bayesian classification
Maximum likelihood
learning

Hidden Markov
models

Time series analysis

0]

Artificial neural
networks

Genetic algorithms
Fuzzy logic methods
Support vector
machines

o Context free grammars
o Inferential learning

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.




30 more pages are available in the full version of this document, which
may be purchased using the "Add to Cart" button on the publisher's
webpage: www.igi-global.com/chapter/computational-intelligence-
techniques/6809

Related Content

Intelligent Network Layer for Cyber-Physical Systems Security

Rajasekhar Chaganti, Deepti Guptaand Naga Vemprala (2021). International Journal of Smart Security
Technologies (pp. 42-58).
www.irma-international.org/article/intelligent-network-layer-for-cyber-physical-systems-security/284847

A Novel Fuzzy Logic Classifier for Classification and Quality Measurement of Apple Fruit
Narendra Kumar Kamilaand Pradeep Kumar Mallick (2017). Biometrics: Concepts, Methodologies,
Tools, and Applications (pp. 604-621).
www.irma-international.org/chapter/a-novel-fuzzy-logic-classifier-for-classification-and-quality-measurement-of-
apple-fruit/164621

Biometrics and Data Protection: These Data Are Derived from an Individual

Francisco Pacheco Andradeand Teresa Coelho Moreira (2017). Biometrics: Concepts, Methodologies,
Tools, and Applications (pp. 93-105).
www.irma-international.org/chapter/biometrics-and-data-protection/164600

EEG-based Classification of Epileptic and Non-Epileptic Events using Multi-Array
Decomposition

Evangelia Pippa, Vasileios G. Kanas, Evangelia |. Zacharaki, Vasiliki Tsirka, Michael
Koutroumanidisand Vasileios Megalooikonomou (2016). International Journal of Monitoring and
Surveillance Technologies Research (pp. 1-15).
www.irma-international.org/article/eeg-based-classification-of-epileptic-and-non-epileptic-events-using-multi-array-
decomposition/167691

An Experimental Investigation of Pulse Measurement by Means of a Plethysmographic
Sensor Integrated in a ZigBee Medical Network

Cristina Marghescu, Mihaela Pantazicaand Sever Pasca (2013). International Journal of Monitoring
and Surveillance Technologies Research (pp. 38-51).
www.irma-international.org/article/an-experimental-investigation-of-pulse-measurement-by-means-of-a-

plethysmographic-sensor-integrated-in-a-zigbee-medical-network/97700



http://www.igi-global.com/chapter/computational-intelligence-techniques/6809
http://www.igi-global.com/chapter/computational-intelligence-techniques/6809
http://www.irma-international.org/article/intelligent-network-layer-for-cyber-physical-systems-security/284847
http://www.irma-international.org/chapter/a-novel-fuzzy-logic-classifier-for-classification-and-quality-measurement-of-apple-fruit/164621
http://www.irma-international.org/chapter/a-novel-fuzzy-logic-classifier-for-classification-and-quality-measurement-of-apple-fruit/164621
http://www.irma-international.org/chapter/biometrics-and-data-protection/164600
http://www.irma-international.org/article/eeg-based-classification-of-epileptic-and-non-epileptic-events-using-multi-array-decomposition/167691
http://www.irma-international.org/article/eeg-based-classification-of-epileptic-and-non-epileptic-events-using-multi-array-decomposition/167691
http://www.irma-international.org/article/an-experimental-investigation-of-pulse-measurement-by-means-of-a-plethysmographic-sensor-integrated-in-a-zigbee-medical-network/97700
http://www.irma-international.org/article/an-experimental-investigation-of-pulse-measurement-by-means-of-a-plethysmographic-sensor-integrated-in-a-zigbee-medical-network/97700

