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ÅRaw material provided by the Intenetof Things: data

ÅInter-networking of physical devices embedded with electronics, 
software, sensors, actuators, and network connectivity which enable 
them to collect and exchange data

ÅLiterally present in all segments of our live

Internet of Things
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Sector

 ɐ  .ǳƛƭŘƛƴƎǎ
 ɐ  9ƴŜǊƎȅ
 ɐ  /ƻƴǎǳƳŜǊ ϧ IƻƳŜ
 ɐ  IŜŀƭǘƘŎŀǊŜ ϧ [ƛŦŜ {ŎƛŜƴŎŜ
 ɐ  LƴŘǳǎǘǊƛŀƭ
 ɐ  ¢ǊŀƴǎǇƻǊǘŀǝƻƴ
 ɐ  wŜǘŀƛƭ
 ɐ  {ŜŎǳǊƛǘȅκtǳōƭƛŎ {ŀŦŜǘȅ
 ɐ  L¢ ϧ bŜǘǿƻǊƪǎ

Segment

Local
Object
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Fog Computing

Devices with 
sensing capability

NotificationData

Physical

entities

Logical

entities

Social sensors:
Å Person: social sensing
Å Information: origin, 

evolution, dissemination
Å Χ

Physical sensors:
Å Objects
Å People
Å Environment
Å Χ

Virtual sensors:
Å Events given by a 

predicate
Å ...

Application

ContentCommunication FinanceEvent

Notification

Collaboration

Database Runtime QueueIdentity

Platform

Object

Storage

ClusterBlock Storage

Infrastructure

Cloud Computing

Complexity

Communication 
infrastructure Internet, WiFi, 3G, 4G, Bluetooth, Zigbee, ...
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Sensing
in a broader 
context
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Sensing
in a broader 
context

Smartphones have 20+ physical 
sensors

Physical

entities

Logical

entities

Social sensors:
Å Person: social sensing
Å Information: origin, 

evolution, dissemination
Å Χ

Physical sensors:
Å Proximity
Å Accelerometer
Å Magnetometer
Å Χ

Virtual sensors:
Å Events given by a 

predicate
Å ...

We can create virtual sensors

We can create social sensors

Broad sensing spectrum

Sensing Complexity

Useful data to the user needs to be Χ.
u Localization & Tracking
u Information fusion
u Security
u άBuilding blockέ
u Χ



IoTbuilding blocks or The theory behind IoT
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From: InterSCity: Addressing Future Internet Research Challenges for Smart Cities
By Alfredo Goldman 
http://interscity.org/publications/2016/InterSCity_NoF_2016-slides.pdf



IoTbuilding blocks or The theory behind IoT
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A theory taste: Processing

ÅCleaning
Tɐreat missing values

Iɐdentify and remove outliers

Sɐolve inconsistencies

ÅIntegration
Aɐggregate multiple data types

Dɐetect and solve conflicts

ÅTransformation
Sɐtandardization

Eɐstablish a common unit

Sɐummarization

ÅAnonymization
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A theory taste: Processing and data filtering
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ÅQuestion: Can we just get and use sensor data available on the Web, Χ?

ÅExample: temperature data collected from sensors (London and region)

Å!ƴȅ άǾƛǎƛōƭŜέ ǇǊƻōƭŜƳ ƘŜǊŜΚ

ÅSome typical problems:
ᵄData in different scales

ᵄNo data description

ᵄData classified in a wrong way

ᵄHardware problem

ᵄΧ

ÅWe cannot just get and use 
any data!

ÅWe need data filtering!Physical
sensors

Virtual
sensors

Social
sensors

Sensing spectrum


