
Copyright © 2018, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  2

23

DOI: 10.4018/978-1-5225-2863-0.ch002

ABSTRACT

Most of the assistive devices are of user contact based control like body-powered 
prosthetic hand, joystick control of wheelchair, sip-and-puff, etc. and have a limited 
number of control movements. The performance of these assistive devices improves 
using bio-signals/gesture based control embedded in the processor. Gesture based 
control is widely used in wheelchair navigation control, communication with external 
world for neuromuscular impaired subjects. On the other hand, bio-signals are used 
widely in prosthetic devices, wheelchair control, orthotic devices, etc. with pattern 
recognition based control strategy. The choice and number of features used in 
pattern recognition for accurate control of assistive device is crucial. Further, these 
features performance also varies with the classifier. The appropriate selection of 
combination of pattern recognition will enhance the accuracy. This chapter focuses 
on bio-inspired techniques in selection of features and classification for the pattern 
recognition based assistive device control.
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INTRODUCTION

Pattern recognition is a method of identifying the input information into particular 
category/class from various classes. Various researches have been carried out in 
improving control of intelligent assistive devices in the various stages of pattern 
recognition techniques, namely data preprocessing, feature extraction, feature 
selection/reduction, classification along with the development of control strategy 
of electric motor. In pattern recognition, the data usually considered as the raw 
measurements or raw values taken from the subjects to be classified. A simple block 
diagram of pattern recognition based control of assistive devices is shown in Figure 1.

The term feature in pattern recognition, refer to the result of the transformations 
applied to the raw data in order to transform them into another domain or space 
using time domain/ frequency domain/ time-frequency domain technique. Although, 
many features can be extracted from raw data for decoding intention and not all 
of them possesses discriminant capabilities. Some of the extracted features could 
cause confusion and degrade the classifier. Further, smaller the dimension of the 
feature vector, lesser the computation time and memory requirements. Therefore, 
choice of features or reduction of features is essential. Feature dimension reduction 
provides a method to decide whether it is necessary to include more features that 
would significantly contribute to the performance of the classifier. It is not a trivial 
to select the best set of features or the best transformation. The features must be 
selected or transformed based on the given problem. For the feature selection, some 
neural networks, population based bio-inspired techniques can be used. The features 
selection process involves choice of subset of extracted features in feature space by 
starting with all/without features or subset consisting of random features from the 
feature space. Feature selection process in the context of assistive devices will be 
reviewed later in this chapter. The Fourier transform and time-frequency transom 
yield coefficients of larger dimension and few of its coefficients carry the useful 
information to obtain the good classification performance. In literature, researchers 
applied feature reduction using linear or nonlinear projection of features to transform 
high dimensional feature space to lower dimensional feature space. A very popular 
method of feature reduction is principal component analysis (PCA) in which the 
features are projected to lower dimensional space to visualize the underlying class 

Figure 1. Block diagram of pattern recognition based control of assistive device



 

 

22 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/bio-inspired-techniques-in-human-

computer-interface-for-control-of-assistive-devices/187658

Related Content

Internet Pharmacy Cybercrime: State Policy Mitigating Risks 2000-2015
Mary Schmeidaand Ramona S. McNeal (2017). Cybersecurity Breaches and Issues

Surrounding Online Threat Protection (pp. 54-73).

www.irma-international.org/chapter/internet-pharmacy-cybercrime/173127

The Two-Dimensional CCSMM
 (2021). Establishing Cyber Security Programs Through the Community Cyber

Security Maturity Model (CCSMM) (pp. 32-54).

www.irma-international.org/chapter/the-two-dimensional-ccsmm/256435

Using Technology to Overcome the Password's Contradiction
Sérgio Tenreiro de Magalhães, Kenneth Revett, Henrique M.D. Santos, Leonel

Duarte dos Santos, André Oliveiraand César Ariza (2009). Handbook of Research on

Social and Organizational Liabilities in Information Security (pp. 398-414).

www.irma-international.org/chapter/using-technology-overcome-password-contradiction/21354

Do Privacy Statements Really Work? The Effect of Privacy Statements and

Fair Information Practices on Trust and Perceived Risk in E-Commerce
Hamid R. Nematiand Thomas Van Dyke (2009). International Journal of Information

Security and Privacy (pp. 45-64).

www.irma-international.org/article/privacy-statements-really-work-effect/4001

An Imperceptible Watermarking Scheme for Medical Image Tamper

Detection
Abdallah Soualmi, Adel Altiand Lamri Laouamer (2022). International Journal of

Information Security and Privacy (pp. 1-18).

www.irma-international.org/article/an-imperceptible-watermarking-scheme-for-medical-image-

tamper-detection/284047

http://www.igi-global.com/chapter/bio-inspired-techniques-in-human-computer-interface-for-control-of-assistive-devices/187658
http://www.igi-global.com/chapter/bio-inspired-techniques-in-human-computer-interface-for-control-of-assistive-devices/187658
http://www.igi-global.com/chapter/bio-inspired-techniques-in-human-computer-interface-for-control-of-assistive-devices/187658
http://www.irma-international.org/chapter/internet-pharmacy-cybercrime/173127
http://www.irma-international.org/chapter/the-two-dimensional-ccsmm/256435
http://www.irma-international.org/chapter/using-technology-overcome-password-contradiction/21354
http://www.irma-international.org/article/privacy-statements-really-work-effect/4001
http://www.irma-international.org/article/an-imperceptible-watermarking-scheme-for-medical-image-tamper-detection/284047
http://www.irma-international.org/article/an-imperceptible-watermarking-scheme-for-medical-image-tamper-detection/284047

