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What is Industrial 1oT?

"The Industrial loT draws together different fields(*) to
ingest data from industrial assets and machines,
analyze it (often in real-time) and use it to optimize operations"

IT-inspired OT
Traditional OT m
scada
Siloed data, time-based Shared data, event driven
pre-defined control adaptive control

(*) Such as traditional automation and M2M, Cyber-Physical Systems, big data and machine learning




Industrial loT: 10T in working suit
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Non just Industry ...
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Industrial 1oT: architecture

Internet Gateways, Data
Sensors/Actuators Acquisition Systems Data Center / Cloud
(Wired, Wireless) (Data Aggregation, Analog to (Analytics, Pre-processing) (Analytics, Management, Archive)
Digital Conversion)
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Industrial 10T in Italy: the application scenario
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Industrial
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Advanced 20% 5-10% 39%
HMI
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Base rispondenti: 236 aziende, domanda a risposta multipla



La connettivita al centro del Piano Nazionale 14.0

Super-ammortamento

connesso

Bene strumentale Iper -ammaortamento

Connesso

Beni |mmateriali (SW)
Super-ammortamento
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Connected machine

Energy optimization

Consumables wear optimization
Predictive Maintenance
Production control, cost allocation

Pay per performance

Pay per use business models
lllegitimate trade control




Industrial loT in Italy: the application scenario
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Industrial loT: the application scenario
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New loT tech opportunities

New Industrial sensors and new sensing

Icohaerentia

FIBER OPTIC SENSORS FOR SMART DIAGNOSTICS
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12




New loT tech opportunities

New Industrial sensors and new sensing
New wireless protocols for factory-environments

/Fieldbus protocols\ G\dustrial ethernet\ /Wireless (emerging) \

(traditional) (consolidated)

® WirelessHART

® G5GGE ‘
5[UST IR @
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—
Controli‘et EtherCAT.

\ CC-LinIy \ / @‘fHREAD /
Cable% fieldbus Ethernet-like Wireless, IP-tending




New loT tech opportunities

New Industrial sensors and new sensing
New wireless protocols for factory-environments
New Industry-focused loT Platforms

)

(|  Smart Factory

Industrial Reporting Smart Analytics & Machine Learning
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New loT tech opportunities

New Industrial sensors and new sensing

New wireless protocols for factory-environments
New Industry-focused loT Platforms

New synergic technologies

BLOCKCHAIN

Certifies the digitaIJ
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loT and Analytics

PREEMPTIVE

How to avoid
events?

DIAGNOSTIC

Why did it
happen? PRESCRIPTIVE

Technological complexity

How to react to
DESCRIPTIVE events?

What
happened?

Organizational change
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Data Economy

“Data are to this century what oil was to the Theresa May » Brusses
last one: a driver of growth and change. Flows Ten years om:Sanking serthe criss
Economist

of data have created new infrastructures, new :':,_m.,

businesses, new monopolies, new politics and . .

—crucially—new economics. The world's most
valuable resource

Digital information is unlike any previous
resource; it is extracted, refined, valued,
bought and sold in different ways.

It changes the rules for markets and it
demands new approaches from regulators.

Many a battle will be fought over who should
own, and benefit from, data.”

May, 2017
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Data Economy so far....

2 0 1 7 This Is What Happens In An
Internet Minute
Aotk \d
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W @Lorilewis
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Fonte: Cumulus Media, Ott 2017
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...and now enter The Fourth Industrial Revolution

Steam power, machines Labor organization, mass Automation / robots in Interconnected digital and
in factories ' production, use of factories, computers / SW physical world thanks to new
electricity in business processes digital technologies

/ / /

/\n
iy afilniy |;||

1870 1970 2011 TIME
First loom First assembly line First PLC First appearance of
powered by (1870) (1969) "Industrie 4.0"
steam

20



The Fourth Industrial Revolution...and beyond

Interconnection of physical and digital worlds

-

Tons of (new) data

-

Need for new approaches
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The world upside down

Traditional Programming

DATA

PROGRAM Computer
Machine Learning

DATA )

OUTPUT Computer

OUTPUT

PROGRAM
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Welcome to machine learning!
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From Machine Learning to Artificial Intelligence

Natural
Language
Processing

Image
Processing




Artificial Intelligence

/ “Artificial Intelligence is the branch of computer science \

dealing with the development of hardware-and-software systems

endowed with human-like capabilities, and
able to autonomously pursue a given goal

by making decisions that, until that moment,

\ were usually assigned to humans” /
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Al in Manufacturing
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Al in Manufacturing

The Wirecomp case!”)

Objective: real-time monitoring of location
and state of the returnable asset (drum)

Sensing:
* GPS (location)
* MEMS accelerometer (shocks, rotation)

* Smart energy management (sleep mode,
LPWA ready)

Functionalities:

e 2-year operating life, with real time monitoring
(location, shocks)

 Local algorithm to estimate the remaining wire
(as a function of wire thickness and number of
revs)

(*) Fictional name due to confidentiality reasons
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Artificial Intelligence and Data

Better
performances

Performances

of algorithms

More users

More data
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Redesigning data architecture
/ Manufacturing \ WORKR
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Q&A

giovanni.miragliotta@polimi.it
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Who am I?

Professor of Advanced Supply Chain Planning @ Politecnico di Milano

Senior director at Osservatori.net, 100-people research group on Digital Innovation:
* Internet of Things
* Industry 4.0
e Artificial Intelligence

Responsible of the Internet of Things Lab, the applied research lab of Politecnico di Milano
(www.iotlab.it)

More than 100 cooperation projects with leading Italian and
International companies

To contact me:
e giovanni.miragliotta@polimi.it
e +3902 23992785
* linkedin.com/in/giovanni-miragliotta-4617a0
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