O SENSOR MOTES TIMELINE

General features: Processing Speed, Memory Size, Operating frequency,
and transmission rate, IEEE 802.15.4 Protocol, CC2450 transceiver

Low end Platform: Sensing and connectivity infrastructure

High-End Platform: more involved functionalities (e.g. DSP), local
processing and multi-hop communication, 6LoWPAN
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Components of Infrastructure

Collaborative Event Processing

Querying. Triggering

Monitoring

Collaborative Signal Processing

Localization Time Synchronization Medium Access Calibration

Security

Operating Systems

Processor Platforms Radios Sensors

WSN PROTOCOLS

802.11a (Wi-Fi)
802.11g (Wi-Fi5)

802.11b

Data Rate

802.15.1
Bluetooth

802.15.4
Zighee

nx100

Indoor Radio Range (meters)
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GENERAL TOPOLOGY

PHYSICAL SPACES ARE COVERED BY GROUP OF SENSORS RELEVANT TO EACH PARTICULAR
PHENOMENA. DATA AND INFORMATION ON THESE PHYSICAL SPACES ARE GATHERED
OVER THE CYBER SPACE.

'lﬂw

Cyber Space

fJ
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-
MONITORING THE PHYSICAL PHENOMENA
COVERAGE OF LARGE SPACE

LOW COST, LOW POWER, & MULTIFUNCTIONAL SENSOR NODES

FEASIBILITY OF NODES THAT ARE SMALL IN SIZE AND ABLE TO
COMMUNICATE WITHIN SHORT DISTANCES

SPATIO-TEMPORAL CORRELATION: DENSE DEPLOYMENT COUPLED
WITH PHYSICAL PROPERTIES OF SENSED PHENOMENON

SELF-ORGANIZED COMMUNICATION PROTOCOL: RANDOM
DEPLOYMENT, & MULTI-HOP COMMUNICATION.

DATA FUSION: HELP REDUCING THE SIZE OF INSIGNIFICANT OR
v DATA THAT ARE COMMUNICATED

INTEGRATING MULTIPLE PHYSICAL SPACES

Dynamic complex system that
concurrently interact with multiple

processes and deliver timely

services at a predefined QoS

E

=
. -

(tg2)
= i

Data Collection

Network Characteristics?

Cost factors like level of
complexity, energy involvement,
delay tolerance, security and
others would be the parameters
for optimization

{0

End-to-End, Criticality, Bandwidth,

\Yirtualized manner

UNIVERSIT

Sensor Cloud Definition: IntelliSys

“An infrastructure that allows truly pervasive
computation using sensors as an interface
between physical and cyber worlds, the
data-compute clusters as the cyber
backbone and internet as the communication
media”

Sensor-Cloud Infrastructure

Open, flexible and reconfigurable platform
for several monitoring and controlling
applications

Flexible stack of massive computing, storage,
and software services in scalable and

\/J TYPE OF

SERVICES

Marie-Aurelie Nef, et al’Enabling QoS in theloT” CTRO2012, Mt Blung, France.

Type of Service vs Throughput
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NGS: Single User No Guarantees Star \lUS
MSS: Single User Mobile Services Star DGS:
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|_MSR: Single User Mobile Services Random _ DGR:
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Diversity among network
technologies has encourage the

use of Delay Tolerant networks

approaches

Interactivity, Delay Tolerance,

Network Dimension ..

ENABLING QUALITY OF SERVICE
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Ambient-
intelligence
system

Sensor-Cloud

AMBIENT INTELLIGENT

THE E\U/ROPEAN COMMISSION’S INFORMATION SOCIETY TECHNOLOGIES
ADVISORY GROUP (ISTAG) INTRODUCED THE CONCEPT OF AMBIENT
INTELLIGENCE. BASICALLY, AMI REFERS TO A DIGITAL ENVIRONMENT THAT
PROACTIVELY, BUT SENSIBLY, SUPPORTS PEOPLE IN THEIR DAILY LIVES.

Operational layer

Hardware, operating systems, communications, databases,
computer graphics, ubiquitous computing, ...

Intelligent layer

Knowledge representation, logic, ontologies, speech recognition,
natural language processsing, information retrieval, text mining, expert systems,
machine learning, planning, computational intelligence, incompleteness and
uncertainty, computer vision, optimization, decision support systems,
multiagent systems, intelligent tutoring, emotion, argumentation, ...

Automatic sensing
Raw sensors A
RFID
Sensor nets

Audio and h :
. mlera:agzpeec and action /

? Intelligent interaction )
&

utomatic action
/  Automation
/ Intelligent robots

Human sensing / Intelligent agents

i

External events
Unexpected events
Others’ actions

Carlos Ramos et al, IEEE Intelligent
Systems, March /April 2008

WSN & Spatial Aml  Ibaraki University 5 Auguste”
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, CYBER-PHYSICAL SYSTEMS

* COMPUTATIONAL THINKING AND INTEGRATION OF COMPUTATION AROUND
THE PHYSICAL DYNAMIC SYSTEMS FORM CPSS WHERE SENSING, DECISION,
ACTUATION, COMPUTATION, NETWORKING, AND PHYSICAL PROCESSES ARE
MIXED.

DYNAMIC EVOLUTIONS HAPPEN NOT ONLY ALONG THE TIME AXIS BUT ALSO
ALONG SPATIAL AXES. : Boundary Condtions

Due to the complexity of the problems, it is
usually very difficult to balance the tradeoffs
by heuristic or ad hoc methods. For example,

energy costs and estimation precision are
counteractive under certain cases, in terms that
putting too many sensors in the dormant mode
may save precious onboard energy but also
nullify the observation

Public institutions

Sensor k
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Sensor
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Sensor

Sensor i ()
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Sensor

TOWARDS SEMANTI

Educational and
Acodemc Institutions

Shipping
Professional
activities
Manufacturng
E ndividual users

Telecommunications

Marie-Aurelie Nef, et gl”’Engbling QoS in
the |oT” CTRO201 2, Mt Blung, France.

C WEB

D Pfisterer, et al “SPITFIRE: Towards a Semantic Web of Tings” |IEEE Com

Magazine, Nov 2011

1. Collect sensor patterns and semantic
descriptions, store them into pattern dictionary

Temperature W (((@

Humidity (((@ 5

b Mm@y,

3. Lookup pattern

2. New, unannotated
sensor is deployed

LU

4. Inferred sensor
type: car park sensor

<Simi
New sensor
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