
Shaker  Verlag
Aachen  2007

Berichte aus der Arbeitswissenschaft

Alexander Nikov

Neuro-Fuzzy Methods and Systems
for Evaluation and Design in Ergonomics

and Human-Computer Interaction



Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data are available in the Internet
at http://dnb.d-nb.de.

Zugl.: Braunschweig, Techn. Univ., Habil.-Schr., 2005

Copyright  Shaker  Verlag  2007
All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
of the publishers.

Printed in Germany.

ISBN 978-3-8322-6190-0
ISSN 1434-2677

Shaker  Verlag  GmbH  •  P.O. BOX 101818  •  D-52018  Aachen
Phone:  0049/2407/9596-0   •   Telefax:  0049/2407/9596-9
Internet: www.shaker.de   •   e-mail: info@shaker.de



NEURO-FUZZY METHODS AND SYSTEMS FOR
EVALUATION AND DESIGN IN ERGONOMICS

AND HUMAN-COMPUTER INTERACTION

Alexander Nikov

Zusammenfassung

The book treats neuro-fuzzy-based knowledge acquisition, modeling and study of
complex human-machine systems in ergonomics and human-computer interaction.
For solving of problems in both areas two neuro-fuzzy models are created: a fuzzy-
knowledge-based evaluation mechanism and a fuzzy backpropagation algorithm.

Four applications of these models in the area of ergonomics are developed: 1)
framework for human factors analysis of office automation systems; 2) tool for quick
ergonomic screening of workplaces; 3) adaptable tool for ergonomic evaluation and
design of workplaces; and 4) intelligent toolkit for creation and support of workshop
production structures.

Four applications in human-computer interaction are developed: 1) method for
user interface adaptation SOFIA; 2) a control structure for interactive systems
adaptation CBAUM; 3) usage and user modeling for user-adaptivity systems
MBAUM; and 4) intelligent system for usability evaluation of hypermedia user
interfaces ISSUE.

The framework for human factor analysis of office automation systems was used in
a study of more than 4000 workplaces in Italian Telecom. SOFIA was implemented
for user interface adaptation of the information system of the Bulgarian parliament.
Using CBAUM and MBAUM case studies for user interface adaptation in the
electronic research funding system ELFI developed by the German National Centre
for Information Technology were carried out. ISSUE was applied for usability
evaluation of hypermedia educational software.




