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Summary
Context awareness is one of the key components of Ambient Intelligence. The retrieval of physical context
information about people and objects, their environment and situation and the capability to act upon them
can be realized through the deployment of sensor and actuator networks everywhere. These sensor and
actuator networks need to be closely tied into existing and future infrastructures and service platforms.
Providing a real-time sensor and actuator dimension for next generation network infrastructures, applications
and services is the goal of SENSEI. This article gives an introduction to the SENSEI project, its aims and
objectives, challenges, and results achieved thus far.
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Overview
The Internet extends its reach to the real world through innovations collectively termed the Internet of Things
(IoT). The IoT aims at integrating technologies such as Radio Frequency Identification, Wireless Sensor and
Actuator Networks (WSAN), and Networked Embedded Devices. Recent ideas envision the Internet as an all
encompassing infrastructure that connects the physical into the digital world: the Real World Internet (RWI).
The European project SENSEI plays a leading role within the current efforts to create an underlying
architecture and services for the Future Internet and to realize the vision of the RWI.

SENSEI (Real World Dimension of the Network of the Future)
SENSEI is an Integrated Project (IP) in the EU’s Seventh Framework Programme in Information and
Communication Technology (ICT). SENSEI, with a budged over 23 million Euros and an effort of about 1900
person-months, is the biggest IP from Call 1, Challenge 1.1: The Network of the Future. The SENSEI project
started in January 2008 and is set out to run for three years. The SENSEI consortium involves multidisciplinary expertise split among 19 partners from eleven European countries. The consortium consists of
eight industrial partners (Arup, Ericsson Sweden and Ireland, NEC, Nokia, SAP, Telefónica, and Thales),
many of them being global leaders in their market. The consortium is complemented by two rapidlydeveloping European small and medium enterprises (Ambient Systems and Sensinode), two research
centres (CEA-LETI and Consorzio Ferrara Ricerche), six universities (The University of Surrey, ETH Zurich,
University Politehnica of Bucharest, University of Oulu, Université Pierre Mendès France and University of
Twente) and a management company (ALMA).

Aims and Objectives
SENSEI aims at creating an open, business-driven architecture that integrates heterogeneous WSANs into a
global framework that facilitates services and applications via universal interfaces (see Figure 1).

Figure 1:

Overview of the SENSEI framework

The SENSEI system is therefore designed to provide network and information management services to
enable reliable and efficient context information retrieval and interaction with the environment. By adding
mechanisms for accounting, security, privacy, and trust it enables an open and secure market space for
context-awareness and real world interaction. SENSEI is designed to satisfy the demands of multiple players
in the RWI value network. Users desire reliable, secure, and easy-to-use services that are reasonably priced
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at the same time, e.g. services that protect users’ safety at work while optimizing the manufacturing process.
However, satisfying users’ needs and ensuring sustainable economic success requires insights into both the
technological potential and the realisation of economic value latent in ICT. The SENSEI project therefore
created a comprehensive usage scenario portfolio that focus on both, industrial user and ordinary
consumers. This ranges from scenarios like “emergency management”, “safety at work” over “smart plants”
to “smart cities”.

Challenges
One of the challenges the project is tackling is to define an architecture that provides scalability to deal with
large numbers of globally distributed WSANs and interoperability of heterogeneous devices and platforms. In
addition, another objective of SENSEI is to support information access and control for streaming of large
data sets, information management to access real-time data, service continuity for mobile users, and traffic
management to minimize the impact on network infrastructure. That implies that SENSEI has to provide
means for the unification of metadata and semantics to describe resources and adequate security and
privacy mechanisms to make a secure market-place.
In order to meet this multi-faceted, interdisciplinary challenge, a large number of experts from multiple
domains collaborate in order to integrate existing technologies and innovative approaches into a
homogeneous architecture. So does SENSEI employ, for instance, Service Oriented Architecture concepts
on the current Internet to provide universal interfaces to access heterogeneous sensor and actuator devices.
It also uses emerging Semantic Web technologies to enable automated reasoning of context-information,
resource discovery and composition.

Achievements
After one year of extensive research, in which the project analyzed the state of the art of resource, context
and information modelling and processing, WSAN middleware and frameworks, and WSAN islands, a
portfolio illustrating the scenarios has been created and the first reference architecture is now defined. In the
remaining two years the project will now shift its effort to the actual design of the enablers for the RWI and to
the implementation of a Pan European test platform enabling the large scale experimental evaluation of the
RWI vision and field trials.

Related Content
For more information about this large-scale and unique research initiative toward the Future Internet, we
would like to encourage the interested reader to keep up to date at http://www.ict-sensei.org.
In addition, please refer to the following SDN page in the Research and Innovation wiki:
The Internet of Things (SAP Research)
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