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ABSTRACT

The aim of Multisensor Data Fusion (MDF) is to eliminate redundant, noisy or 
irrelevant information and thus find an optimal subset from an array of high dimen-
sionality. An important feature of MDF is that the signals are constantly evolving 
instead of being static. This provides an opportunity for Evolutionary Computation 
(EC) algorithms to be developed to solve MDF tasks. This chapter describes the 
application of three EC algorithms to widely used datasets. Comparative studies 
were performed so that relative advantage and disadvantages of the different ap-
proaches could be investigated. From this study, authros found that ECs performed 
in the feature selection stage can greatly reduce the dataset dimensionality and 
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INTRODUCTION

The emergence of new sensors, coupled with advanced processing techniques and 
improved processing hardware has meant that Multisensor Data Fusion (MDF) 
technology has undergone rapid growth since the late 1980s (Huang, Lan, Hoffmann, 
& Lacey, 2007); nevertheless, the field is still in its infancy. In general, MDF is a 
technique by which data from a number of sensors are combined through a centralized 
data processor to provide comprehensive and accurate information. Sensors can be 
located in different ways (collocated, distributed, mobile) producing measurements 
of the same or of different type. Among these, the fusion of passive sensor data (for 
example from an electronic nose or EN), especially in the context of defence and 
security, is of particular importance.

Usually a sensor element operates by measuring a physical or (bio-) chemical 
property and outputting an analog signal which is amplified, filtered and then con-
verted to a digital signal by the analog-to-digital (A/D) unit (Mitchell, 2007). As a 
result, sensor responses do not provide information on the nature of the physical 
property under investigation, but only give a ‘digital fingerprint’, which can be 
subsequently investigated by means of data processing methods. Another feature 
of MDF is that, due to recent advances in sensor developments, feature extrac-
tion, and data processing techniques, users are always provided with an increased 
amount of information using multi-sensor arrays. However, even if each sensor is 
linked to specific classes of compounds, not all the sensors contribute to the char-
acterisation being analysed, as some may contain irrelevant or noisy data (Ballabio, 
Cosio, Mannino, & Todeschini, 2006). Furthermore, not all sensor responses are 
equally relevant to the particular Pattern Recognition (PR) classification task. An 
associated problem with the increased amount of data is known as the curse of high 
dimensionality (Bishop, 2006; Gardner, Boilot, & Hines, 2005; Scott, James, & Ali, 
2006), meaning that increasing the dimensionality rapidly leads to the point where 
there may not be enough training patterns, in which case a very poor representation 
of the input/output mapping may be provided.

The aim of MDF is to eliminate redundant, noisy or irrelevant information and 
thus find an optimal subset from an array of high dimensionality. By optimising 
the array size, the overall system performance can potentially be increased by 
maximising the information content and hence increasing the predictive accuracy. 
Hall and Llinas (2008) have identified three basic alternatives that can be used for 
multisensor data: (1) direct fusion of sensor data; (2) representation of sensor data 
via feature vectors, with subsequent fusion of the feature vectors; or (3) processing 

hence enhance the MDF system performance; when being used in a way to represent 
knowledge, ECs can dramatically increase rules when input data are not clustered.



 

 

14 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/evolutionary-algorithms-multisensor-data-

fusion/52448

Related Content

An Optimal Balanced Partitioning of a Set of 1D Intervals
Chuan-Kai Yang (2010). International Journal of Artificial Life Research (pp. 72-79).

www.irma-international.org/article/optimal-balanced-partitioning-set-intervals/44672

Significance of Biologically Inspired Optimization Techniques in Real-Time

Applications
Sushruta Mishra, Brojo Kishore Mishraand Hrudaya Kumar Tripathy (2017). Bio-

Inspired Computing for Information Retrieval Applications (pp. 150-180).

www.irma-international.org/chapter/significance-of-biologically-inspired-optimization-techniques-

in-real-time-applications/177986

Condensing Biochemistry into Gene Regulatory Networks
Alberto de la Fuente (2014). International Journal of Natural Computing Research

(pp. 1-25).

www.irma-international.org/article/condensing-biochemistry-into-gene-regulatory-

networks/118155

Elementary Active Membranes Have the Power of Counting
Antonio E. Porreca, Alberto Leporati, Giancarlo Mauriand Claudio Zandron (2011).

International Journal of Natural Computing Research (pp. 35-48).

www.irma-international.org/article/elementary-active-membranes-have-power/58065

A High-Speed Architecture for Lung Cancer Diagnosis
Rahul Ratnakumar, Shilpa K.and Satyasai Jagannath Nanda (2023). Structural and

Functional Aspects of Biocomputing Systems for Data Processing (pp. 1-27).

www.irma-international.org/chapter/a-high-speed-architecture-for-lung-cancer-diagnosis/318549

http://www.igi-global.com/chapter/evolutionary-algorithms-multisensor-data-fusion/52448
http://www.igi-global.com/chapter/evolutionary-algorithms-multisensor-data-fusion/52448
http://www.igi-global.com/chapter/evolutionary-algorithms-multisensor-data-fusion/52448
http://www.irma-international.org/article/optimal-balanced-partitioning-set-intervals/44672
http://www.irma-international.org/chapter/significance-of-biologically-inspired-optimization-techniques-in-real-time-applications/177986
http://www.irma-international.org/chapter/significance-of-biologically-inspired-optimization-techniques-in-real-time-applications/177986
http://www.irma-international.org/article/condensing-biochemistry-into-gene-regulatory-networks/118155
http://www.irma-international.org/article/condensing-biochemistry-into-gene-regulatory-networks/118155
http://www.irma-international.org/article/elementary-active-membranes-have-power/58065
http://www.irma-international.org/chapter/a-high-speed-architecture-for-lung-cancer-diagnosis/318549

