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• Raw material provided by the Intenet of Things: data

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

• Literally present in all segments of our live

Internet of Things
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Sector

̶   Buildings
̶   Energy
̶   Consumer & Home
̶   Healthcare & Life Science
̶   Industrial
̶   Transportation
̶   Retail
̶   Security/Public Safety
̶   IT & Networks

Segment

Local
Object
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Fog Computing

Devices with 
sensing capability

NotificationData

Physical

entities

Logical

entities

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

evolution, dissemination
• …

Physical sensors:
• Objects
• People
• Environment
• …

Virtual sensors:
• Events given by a 

predicate
• ...

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, ...

5

...

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:
• Person: social sensing
• Information: origin, 

evolution, dissemination
• …

Physical sensors:
• Proximity
• Accelerometer
• Magnetometer
• …

Virtual sensors:
• Events given by a 

predicate
• ...

We can create virtual sensors

We can create social sensors

Broad sensing spectrum

Sensing Complexity

Useful data to the user needs to be ….
 Localization & Tracking
 Information fusion
 Security
 “Building block”
 …



IoT building 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



IoT building blocks or The theory behind IoT

8



A theory taste: Processing

• Cleaning
̶ Treat missing values

̶ Identify and remove outliers

̶ Solve inconsistencies

• Integration
̶ Aggregate multiple data types

̶ Detect and solve conflicts

• Transformation
̶ Standardization

̶ Establish a common unit

̶ Summarization

• Anonymization
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A theory taste: Processing and data filtering
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• Question: Can we just get and use sensor data available on the Web, …?

• Example: temperature data collected from sensors (London and region)

• Any “visible” problem here?

• Some typical problems:
̶ Data in different scales

̶ No data description

̶ Data classified in a wrong way

̶ Hardware problem

̶ …

• We cannot just get and use 
any data!

• We need data filtering!Physical
sensors

Virtual
sensors

Social
sensors

Sensing spectrum
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Next locationNext location

Rejection
Indiference Favoring

A theory taste: Social sensing



IoT and its different segments
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People Infrastructure Environment



IoT and its different segments

• Data will be generated from different sources in different segments
̶ Isolated data has "little" value!

• IoT hardware is a differential, but …

• … but the real value here will be the treatment of data coming from 
IoT hardware

• “Technology” that leads to knowledge
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Individual data has “little” value
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Sensors in storm drains will monitor 
points with flood risk in SP

Sensors will help to schedule the 
cleaning service

Is this data useful? Of course!



Different data sources or
How to have a better processing
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Individual data has “little” value
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Sensors in storm drains will monitor 
points with flood risk in SP

Sensors will help to schedule the 
cleaning service

Is this data useful? Of course!

Weather forecast can change the 
schedule!



IoT and its different segments or
The “original” Google glass in practice
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Wall Street Journal, May 12, 2016
http://www.wsj.com/articles/u-s-and-chinese-tech-firms-
team-up-on-sensor-networks-for-smart-cities-1463081921

IoT and its different segments



• January 2014: Google announces Nest acquisition (US$3.2 bi)

• Market has an immediate reaction considering the amount paid and its 
products

• At that time, Nest had only two “things” :
̶ Nest learning thermostat

• Sensors (movement, temperature), Wi-Fi, machine learning software

̶ Smoke detector

• Google’s goal:
̶ Understand people’s preferences, habits, … [= value]
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Was Google crazy?

US$ 249 US$ 99
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Market value

Players

Data


Information


Knowledge
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Look back and have an idea of what to expect

Forbes, May 15, 2016
http://www.forbes.com/sites/quickerbettertech/2016/05/15/
5-tech-news-items-from-this-week-that-could-make-you-money/#69d832320367



IoT in practice or 
The “war” for your home

• Fact: several companies are already competing to be the IoT solution for 
the smart home/building of the future

• Strategy: create distinct ecosystems (such as iOS and Android smartphone 
market)

• Some companies and their initiatives:
̶ Google: Google Home (Nest is now a company of Alphabet)
̶ Amazon: Echo and Alexa
̶ Apple: Apple TV hub and HomeKit
̶ Samsung: SmartThings hub
̶ LG: SmartThinQ hub

• All of these systems work within their individual product lines, but none 
provide a cohesive solution that allows interconnectivity
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Google Home

Highs:

• It can be personalized to you, 
giving you info on your 
commute, weather, and calendar

• Works with Chromecast

• Answers questions and follow-
ups fairly well

• Lots of choices for music

Lows:

• Can only link to one Google 
account for now

• Limited smart home control
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24Scenes from Samsung SmartThings | Caught Out
https://www.youtube.com/watch?v=FTiTjqOMCnw

Woman just remembers the iron at home is on!
Using the Samsung SmartThings,

she invokes the application …

.. and turns the iron off! House is no longer in danger!



Ultimate goal for IoT

• Create value for people, 
business, society at large

• Design for personalization!
̶ Fundamental issue!
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Object Id

Sensors/
Actuators

Processing/
Storage

Communication

Knowledge

Services

Technology

Collected 
Data

Value



Google Ad or Is this the value?
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Social media
and IoT

Social IoT (SIoT)
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Social IoT

• Convergence of social media and the smart objects era services
̶ New social interactions

• In SIoT, all smart objects are socialized and social relationships can be 
established among them

• What do we need?
̶ Novel data fusion algorithms, use of machine learning techniques to 

automate decision making and support efficient social communication and 
collaboration among smart objects
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Social IoT

• Goals:
̶ Build a smarter world with social IoT (SIoT) applications
̶ Keep separate humans and smart objects
̶ Enable things to have their own social networks and interactions

• Perspectives:
̶ Business applications and services will be associated with different groups of 

objects, where things will establish friendship’s relationship to the 
achievement of mutual benefits

̶ For instance, services designed towards reducing energy consumption of 
different cooperating objects

̶ Smart objects will establish social relationships on the basis of their profile, 
their activities (e.g., mobility), as well as their interests
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A new era in social media marketing & monitoring

• Social media companies will probably adopt 
new strategies for the future where smart 
devices will be socially interconnected

• Challenge: design smart objects optimized for 
use with social media, i.e., automated posts 
and shares to be regularly generated by the 
devices themselves

̶ How about standards for that interaction?

• Possible outcomes:
̶ Predict the development of new social 

communities among the smart objects
̶ Identify and take advantage of new emerging 

trends for IoT devices coupled with social media
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A new era in social media marketing & monitoring

• What will we need?
̶ New social media monitoring techniques

̶ New social media monitoring tools to work in collaboration with billions of 
socially-enabled IoT devices in an emerging social media era

Efficient social media analytics in the SIoT era

• Possible outcomes:
̶ Changes in the business landscape as it is known today

̶ Businesses can take decisions for their marketing strategy, by analyzing such 
data that will be gathered with the use of IoT-enabled social media 
monitoring applications
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Conclusion
Or some takeaways

• Mapping the value beyond the hype:
̶ Hype may actually understate the full potential of IoT

̶ Understand where real value can be created and successfully address a set of 
system issues (theory), including interoperability at different levels, so IoT
works in practice

• What are we going to need?
̶ Research, education, training, policies …
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Thank you!


