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ABSTRACT

Although several aids have been developed to help people with visual impairment in the accomplish-
ment of daily activities, indoor and outdoor navigation remains a critical task when considered both
as a technological and a social issue. The development of new technological approaches (such as the
use of smart multi-sensor architecture) allowing for the perception of the neighboring environment and
providing the user with an optimized form and degree of information are activities focused by research-
ers working on the field. In the chapter some systems currently being developed at the D.I.E.E.S. in
Catania are briefly discussed, highlighting the efforts dedicated to develop smart methodologies for the
optimization of the information the user is provided with. In particular, the attention will be focused on
the PYRUS system, which adopts a multi-sensor architecture and quite complex smart post-processing
to provide the user with information useful to perform urban mobility tasks, and orientation and mobility
aid based on a multi-sensor network of ultrasound transducers to localize the user in the environment
and to guide him/her in a safe way through the environment.
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INTRODUCTION

Since the sixties, with the rapid growth in elec-
tronic and sensing technology, anew research area
dealing with the healthcare and the development
of innovative and intelligent products supporting
older and impaired people has appeared, progres-
sively earning interest from universities, research
centers and industries and creating a thriving
market. In the last decade the research aimed to
enhance the quality of life of older and impaired
people has increased at an unprecedented rate.
The ferment in this area has affected not only
healthcare research centers and universities (just
as the large number of scientific papers shows)
but industries and politics too. In confirmation of
this, the European Community is financing many
research activities dealing with Ambient Assisted
Living (AAL) with the objective to enhance the
quality of life of older people through the use of
Information and Communication Technologies,
ICT (The AAL Joint Program web site).
Substantial interest has always been attracted
by the challenge of developing effective devices or
systems able to support visually impaired people
performing daily activities. Several methodolo-
gies and electronic aids have been proposed over
the years, a useful classification of them can be
conducted on the basis of the task performed,
from specific tasks (color sensing, light sensing,
temperature sensing, etc) to complex tasks (clear
path indicators, orientation and mobility etc.) or
on the basis of the employed approach (Com-
mittee on Vision, 1986): sensory enhancement,
sensory supplementation, sensory substitution. In
particular, sensory enhancement aims to partially
recover the functionality of depressed receptors,
while the use of devices giving supplementary
information for the accomplishment of a particular
task is known as sensory supplementation. As an
example, magnifiers are common devices per-
forming a vision enhancement task for low-vision
disabilities, while the use of smart image process-
ing techniques represents a valuable solution for

image enhancement (Peli, Goldstein, Young,
Trempe and Buzney, 1991; Peli, Lee, Trempe,
and Buzney, 1994). Advanced methodologies
such as Stochastic Resonance (SR) are intriguing
solutions to improve the sensitivity of depressed
receptors (Moss, Ward and Sannita, 2004). Sen-
sory substitution, in general, means replacement
of one sensory input (vision, hearing, touch, taste
or smell) by another. Research in this area aims at
providing some equivalent of vision via hearing
or touch etc. or vice versa (Meijer, 1992).

Although several aids have been developed
to help people with visual impairments in the
accomplishment of daily activities to the purpose
of developing more effective aids a deeper un-
derstanding of needs and abilities of the visually
impaired must be gained. Disability is one of the
most relevant causes of social marginalization
and blindness is the worst disability in the world.
Actually, there are about 330 million people with
some form of impairment in the world; among them
about 160 million people are visually impaired
(The World Health Organization web site). For
such people the possibility to autonomously access
public sites and available information is a funda-
mental need. Anyway, structural and technological
barriers often limit the site accessibility thus caus-
ing marginalization and precluding blind people
from the possibility to share environments and
available informative stimuli with other people.
This limitation creates serious discouragement
in visually impaired people and can dramatically
compromise their possibility to gain adequate
cultural stimuli and skills for suitable social inclu-
sion. Rather than asking a visually impaired to live
in already structured environments it should be
desirable to create environments-for-all, including
visually impaired or other people with disabilities.
In this sense, the idea of enriching environments
with adequate sensing solutions (e.g. networked
sensors) could be a convenient way to boost site
accessibility for people with disability.

In particular, indoor and outdoor navigation
remains a critical task when considered both as a

61



13 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/innovative-smart-sensing-solutions-
visually/48275

Related Content

Feature Selection Based on Dialectical Optimization Algorithm for Breast Lesion Classification in
Thermographic Images

Jessiane Moénica Silva Pereira, Maira Araudjo de Santana, Clarisse Lins de Lima, Rita de Cassia Fernandes
de Lima, Sidney Marlon Lopes de Limaand Wellington Pinheiro dos Santos (2021). Biomedical Computing
for Breast Cancer Detection and Diagnosis (pp. 47-71).
www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-algorithm-for-breast-lesion-

classification-in-thermographic-images/259709

Calcifications Attenuation in Left Coronary Artery CT Images Using FDA Domain

Mithun Kumar PKand Mohammad Motiur Rahman (2014). International Journal of Biomedical and Clinical
Engineering (pp. 14-32).
www.irma-international.org/article/calcifications-attenuation-in-left-coronary-artery-ct-images-using-fda-domain/127396

Performance Assessment of Ensemble Learning Model for Prediction of Cardiac Disease Among
Smokers Based on HRV Features

S. R. Rathodand C. Y. Patil (2021). International Journal of Biomedical and Clinical Engineering (pp. 19-
34).

www.irma-international.org/article/performance-assessment-of-ensemble-learning-model-for-prediction-of-cardiac-

disease-among-smokers-based-on-hrv-features/272060

Photodynamic Therapy: A Systems Biology Approach

Michael R. Hamblin (2009). Handbook of Research on Systems Biology Applications in Medicine (pp. 588-
642).

www.irma-international.org/chapter/photodynamic-therapy-systems-biology-approach/21557

Use of Clinical Simulations to Evaluate the Impact of Health Information Systems and Ubiquitous
Computing Devices Upon Health Professional Work

Elizabeth M. Boryckiand Andre W. Kushniruk (2010). Ubiquitous Health and Medical Informatics: The
Ubiquity 2.0 Trend and Beyond (pp. 552-573).
www.irma-international.org/chapter/use-clinical-simulations-evaluate-impact/42950



http://www.igi-global.com/chapter/innovative-smart-sensing-solutions-visually/48275
http://www.igi-global.com/chapter/innovative-smart-sensing-solutions-visually/48275
http://www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-algorithm-for-breast-lesion-classification-in-thermographic-images/259709
http://www.irma-international.org/chapter/feature-selection-based-on-dialectical-optimization-algorithm-for-breast-lesion-classification-in-thermographic-images/259709
http://www.irma-international.org/article/calcifications-attenuation-in-left-coronary-artery-ct-images-using-fda-domain/127396
http://www.irma-international.org/article/performance-assessment-of-ensemble-learning-model-for-prediction-of-cardiac-disease-among-smokers-based-on-hrv-features/272060
http://www.irma-international.org/article/performance-assessment-of-ensemble-learning-model-for-prediction-of-cardiac-disease-among-smokers-based-on-hrv-features/272060
http://www.irma-international.org/chapter/photodynamic-therapy-systems-biology-approach/21557
http://www.irma-international.org/chapter/use-clinical-simulations-evaluate-impact/42950

