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IoT: My World



Scope of  IoT by 2015

Browser
Email
...
� Internet
People connected

eCommerce
eBusiness
Online banking
eLearning
eGovernment
Video on demand
Communities
Online office
…..
� Internet of Services
Services connected

Location of objects
Object tracking
Sensing the world
Ambient intelligence
Virtual world
Object discovery
…..
� Internet of Things
Things connected
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IoT Issues to cope with



Applications and Scenarios

Systems mandated by law or fulfill public duties (e .g. ID-
Cards, Health Insurance Cards, Road Tolling Systems )

H. Public Services

Sports applications, rental systems (e.g. cars or b ooks), 
smart house

G. Sport, Leisure, and Household

Systems for hospital administration and smart syste ms 
to support and monitor health statues

F. eHealth Care

Smart Card based identification and authorization 
systems for multifunctional applications (e.g. loya lty, 
payment, and banking systems)

E. Loyalty, Membership, and Payment

Single function tags for identification and authori zation 
applications for entries and ticketing

D. Access Control and TrackingT
agging w

ith R
eference or P

otential 
R

eference to P
eople

Application to insure quality (e.g. sensors  to mon itor 
temperature) and product safety (e.g. fight against  
counterfeiting.

C. Product Safety, Quality, and 
Information

Smart systems in combination with RFID-Technology t o 
support production, monitoring, and maintenance of 
goods and processes

B. Production, Monitoring, and 
Maintenance

Solely identification and location of goods and 
returnable assets (e.g. pallets or containers)

A. Logistical Tracking and TracingM
ainly O

bject T
agging

DescriptionRFID Application Fields

Applications and Scenarios



Supporting Technologies

� Architecture and Governance of IoT systems.The architecture of IoT
applications will require optimised service discovery strategies, tools and 
architectures that may in turn impact the overall business models and 
governance policies of the IoT. 

� Event-driven middleware. With the huge classes of information to be made 
available from the edge of the network to the applications, new classes of 
middleware are needed in the network, with advanced and intelligent event 
filtering capability, enabling management of frequently disconnected and 
asynchronous operating networks in the IoT.

� Scale.IoT applications, through the connection to the network of billions of 
tags and sensors will generate an unprecedented amount of transactions and 
require new levels of storage requirements. Current Internet protocols may 
not be fully adapted to the transport of sensor generated information, whilst 
access network symmetry requirement may be affected by massive number of 
access devices. 

� Spectrum. IoT applications imply the use of large numbers of tags that have 
to cohabit on the frequency spectrum. Various techniques (e.g LBT or FHSS) 
may be called upon to solve the issue. 

� Resilience of systems.As IoT becomes a reality, it will affect people's life in 
vital aspects that cannot accept failures. IoT systems of the future will need to 
be resilient to vulnerabilities and allow graceful service degradation after a 
failure.



� Sensor networks.As applications grow in complexity, they will require 
an increasing number of networked and pervasive sensing functionalities 
(e.g. temperature, pressure, humidity, light, noise…)

� “Plug and play” Sensors.As researched in the field of dynamic service 
composition, new sensors inserted in networks will need to auto-declare 
their capabilities and characteristics. A Universal Plug&Play (UPnP) 
protocol for sensors may need to be developed and made available.

� Ad-hoc networks.As objects move in the real world, on-the-spot 
networks will be created on the fly (without user-interaction) and for 
short periods of time, requiring new levels of interoperability.

� Human computer interaction. With day-to-day objects becoming part of 
the network, the traditional user-interfaces ought to become multimodal 
and fully intuitive.

� Everyone becomes a user.With day-to-day objects becoming part of the 
network, all individuals, regardless of their computer-literacy will be in 
contact with IoT applications and to exploit their potentials, individuals 
as well as organisations will require appropriate training and approaches 
for both using and realisation of IoT potentials.



ASPIRE : Communicating Things



ASPIRE

Objectives: 

� Aims at facilitating the 
deployment of RFID solutions at 
the lowest possible cost 

� Light-weight, intelligent, scalable, 
open source and privacy friendly 
middleware 

� Standard- compliant

� Focusing on different application 
domains, such as:

– Cold Chain Management for food and 
diary products

– Asset Management for 
Pharmaceuticals

– Product Packaging, Tracking and 
Traceability

� Significantly  lower the SME 
entry cost barrier and Total Cost 
of Ownership (TCO) for RFID 
technology solutions:

– Free Middleware running on 
Low-cost hardware

– Lower effort for managing the 
infrastructure and developing 
applications

Topics: 

� Requirements Engineering

� RFID Middleware 
Infrastructure

� RFID Middleware 
Programmability

� Privacy Protection and Privacy 
Friendliness

� Ubiquitous Added-Value 
Sensing and Low-Cost 
Readers 

� Integration and 
Interoperability 



ASPIRE
� Motivation:

� RFID can contribute to increased efficiency in trade, logistics and industry
� Pilots have demonstrated tangible ROI
� Innovative SMEs can leverage RFID to produce new products and 

services

� RFID penetration in European SMEs is still low:
� European SMEs do not have sufficient equity capital to invest in RFID
� RFID incurs a significant TCO, comprising hardware, software, 

integration, consulting and training costs
� SMEs do not have the resources and expertise to research the optimal

blending of RFID into their processes

� Technical Approach

� User Requirements (with the emphasis on SME)

� Specification (of ASPIRE architecture, middleware, programmability)

� Create core middleware infrastructure

� Implement programmability functionality



Preliminary ASPIRE Architecture



Conclusions

� Wireless communications
– Power efficiency
– Interoperability and Reliable connectivity via 

seamless convergence 
– Multihop routing and Cooperative transmission

� Context awareness
� Mobility, Management and Governance

– User profile (i.e. preferences and characteristics)
– access from any type of modality
– User interface adaptation

� Policy and Identity management
� Security, Trust and Privacy
� ………
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