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Sensor-rich Application Spaces
ï Transport 

ï Smart City 

ï Building and Home 

ï AMI and AMR 

ï Asset Management 

ï Security

ï Entertainment

ï Healthcare and Wellbeing
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Intelligent City ïan example
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Future Internet ïImpact of End Points

Observation Impact

The number of expected 

devices will be orders of 

magnitude larger than the one 

of the current Internet. 

ÅAddressing Range

ÅGlobally/Locally Unique 

addresses

The heterogeneity of edge 

devices is expected to increase 

significantly

ÅResource-limited devices

ÅProtocol constraints
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Future Internet ïImpact on Communications

Observation Impact

Different modes of 

communication & increased 

complexity of information 

flows. 

ÅP2P, M2M, é
Åpt-pt, mpt-pt, pt-mpt,é.

Åintermediate sinks/sources

Information flows will have 

different traffic and 

transparency characteristics

ÅTransport protocols

ÅSecurity protocols

Mobility of end points and real 

world entities

ÅLarge scale mobility 
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Future Internet ïImpact of Information Growth

Observation Impact

The amount of available 

information that can be 

accessed and the diversity of 

information will increase 

exponentially. 

ÅInformation naming & 

discovery schemes

ÅSemantic representation 

Information generated of the 

real world will often make only 

sense when put into the right 

context.

ÅNeed for context-awareness

ÅImportance of metadata

The characteristics of 

information, such as the useful 

lifetime of information may vary 

significantly. 

ÅQuality of information
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SENSEI ïMotivation

Integrating wireless sensor and actuator networks 

efficiently into the Future Internet is a MUST

1. The growing importance of context-awareness as an enabler for more 

intelligent, invisible and autonomous applications and services has highlighted 

the need for a greater integration of the physical with the digital world.

2. The lack of an open framework for WS&AN is leading to the emergence of 

closed vertically integrated WS&AN deployments that will prevent re-use of 

context information for new applications and services.

3. The observation that embedded sensors and actuators will make up the 

majority of connected devices in the Future Internet and their specific 

requirements will have a strong impact on the design of the Future Internet.
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SENSEI ïChallenges 

Å Future Internet integration

ï Contributing to a scalable system architecture for the Future Internet considering the 

special demands of sensor and actuator networks of unprecedented number and scale.
¸ communication protocols

¸ mobility and resource management

¸ processing mechanisms

ï Design control and management mechanisms and protocols, which enable cost 

efficient and ensured operation of the future networking and service infrastructure.

ï Design mechanisms and protocols ensuring trust, security and information privacy.

ï Provide mechanisms for accountability and billing for access to context information and 

actuation services. ïincentives

ï Enable easy convergence and interoperability of heterogeneous WS&AN within the 

network of the future, by providing PnP functionality.
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SENSEI ïChallenges

Å Sensor services and interfaces to applications

ï Providing access to context information and actuation services in a unified manner

over standardised interfaces across domains in a global and open market setting.

ï Design standardised service interfaces offering applications and application developers 

access to different abstraction levels of sensing and actuation service components. 

Å WS&AN islands ïsensing and actuation

ï Design mechanisms and protocols able to deal with the consequences caused by mobility

of WS&AN solutions and entities of interest.

ï Design highly energy and spectrum efficient mechanisms and protocols to capture 

and actuate the context information.

ï Design mechanisms and protocols ensuring trust, security and information privacy.
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Today/Tomorrow

Todayôs WSNs are Tomorrowôs WS&ANs are

Highly specialised and purpose built for 

mainly

ÁOne user

ÁOne application

ÁOne business case

Highly specialised and purpose built BUT for

ÁMany users

ÁMany application

ÁMany business cases

Only Sensors Sensors & Actuators

Applications are still coarse Intelligent dynamic applications (many M2M)

Statically configured Dynamically reconfigured including the 

protocol stack

Based on many proprietary technologies Based on a few standardised solutions

Island technologies, not openly connected 

and accessible

Still islands, but openly connected to the 

Internet and reusable

Sparsely deployed Ubiquitously deployed - scalability
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SENSEI vision

Real World Dimension of the Network of the Future

Design WS&AN as 

natural extension of FI

Integration of 

legacy islands

Efficiency, Manageability, Re-configurability, Security 

Service interface design

Multi-level 

context

models, 

information 

processing 

and 

management

Mobility/Scalability 

Issues

Networking 

(addressing, 

service discovery, 

routing, é)

Network

management, 

security 

and control
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SENSEI - Target outcomes
1. A highly scalable architectural framework with corresponding protocol 

solutions that enable easy plug and play integration of a large number of 

globally distributed WS&AN into a global system ïproviding support for network 

and information management, security, privacy and trust and accounting. 

2. An open service interface and corresponding semantic specification to unify 

the access to context information and actuation services offered by the system 

for services and applications. 

3. Efficient WS&AN island solutions consisting of a set of cross-optimised and 

energy aware protocol stacks including an ultra low power multi-mode 

transceiver targeting 5nJ/bit. 

4. Pan European test platform, enabling large scale experimental evaluation of 

the SENSEI results and execution of field trials - providing a tool for long term 

evaluation of WS&AN integration into the Future Internet.
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