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1 Introduction 

The vision of ambient intelligence (AmI) (ISTAG, 2001) is a world of digitally 
augmented physical environment where the ubiquitous and transparent presence of 
embedded networked sensing systems support and enrich the well-being, productivity 
and lifestyles of human beings (Aarts et al., 2006). Sensor networks (Bose, 2009) are an 
enabling technology of ambient intelligence: the pervasive nature of unobtrusive sensors 
distributed in the environment, either deployed as infrastructure, embedded in materials 
or augmented objects, or transportable by mobile carriers, enables the fine-grain capture 
of environmental or ambient information that provides the basis of intelligence for 
higher-order cognitive systems, that is, systems with capabilities to perceive, reason, 
learn and react intelligently in order to take performance or service decisions. Such 
systems, in turn, are envisioned to have wide ranging applications, from intelligent 
wildlife and building structure monitoring, to humanistic and social endeavours such as 
health and elderly care service provisioning (Casari et al., 2009).  

This Special Issue on Ambient Sensing and Intelligence for Distributed Pervasive 
Applications is organised to show some of the recent research results, with the aim to 
foster and stimulate future innovations within the research community in cross-
disciplinary designs and methodologies in the fields of sensor networks and ambient 
intelligence. Through a rigorous double-blind review process, which involved known 
specialists in the fields from both academia and industry, three papers are selected for 
publication in this issue. 
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The Special Issue opens with a paper on ‘An ambient intelligence framework for 
large-scale eco-aware systems’ by M. Iqbal and H.B. Lim, which describes the design of 
an architecture aiming to support a greater vision of ambient intelligence that extends 
beyond single spaces towards interconnected ones. The authors introduce the concepts of 
grid computing and sensor networks into AmI and propose the smart sensor grid (S2G) 
architecture, which forms a resource sharing backbone to provide access to 
heterogeneous data, computational and storage resources, from multiple sensors, multiple 
organisations and multiple systems. An ecological awareness application is shown as a 
test bed of the proposed architecture. 

The second paper on ‘Wireless sensor network system for supporting nursing context-
awareness’ by F. Naya et al., addresses a very relevant field of location and activity 
information inference in a hospital environment. A complete pipeline from multi-modal 
sensing, activity classification and information management is presented. The authors 
also implemented a heterogeneous network system that observes and records nursing 
activities, as well as allowing nurses to share their location information in real time. The 
approach presented in the paper addresses many challenges in context inference, in 
particular on location and activity. 

Finally, the third paper on ‘Data stream mining for wireless sensor networks 
environment: energy efficient fuzzy clustering algorithm’ by H. Sabit et al., presents a 
distributed data clustering method based on a fuzzy logic for sensor networks. Named 
SUBFCM, which combines subtractive clustering with fuzzy C-means, each cluster head 
classifies the sensing data of its cluster nodes into several groups, and transmits only the 
representative of each group. Through both computer simulations and real experiments, 
the authors successfully demonstrated the effectiveness of the proposed method in 
reducing the amount of data transmissions and therefore the amount of energy spent in 
communication. 
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