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Industry 4.0

Contributions
Industry 4.0
A Introduction

A Adopting Industry 4.0 - The Process
Dick de Vries

A Internet of Things (IoT) i The Enabling Technology
Peter Kamphuis

A Sensors & Smart Systems i Connecting to Your Environment
Heinrich Wortche

4/17/2019 Main Industries 2019 share your talent. move the world.

4



Industry 4.0

Industrial Revolutions - The Impact of Digitization

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical

automation Systems
Courtesy: Wikipedia, Industry 4.0
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Industry 4.0

Industrial Cyber Physical System

Total Optimization
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Request Model DX i \ T
Management Management > f T T | Virtualization
Smart Machine Synch ronization
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Factory ‘_"’I (. IA (. (‘
Production . T - J
/[ (—:> Execution 5
Management Production
\_ 3 optimization

A Permanent optimization processing

actory A Physical factory and cyberspace
linked by sensor layer

Courtesy: LEXER, 2018
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Healtcare 4.0
Healthcare Revolutions

X-ray ccb

Ultrasound MRI PACS
- Film - Electronic Health Record - HIS
- Health Record - CRF - 3D Imaging
- Computer for Doctor - Telemedicine
- eHealth
- PubMed
- eCRF
Robotics

- Genome Sequence

4/17/2019 Main Industries 2019

Qe

4" Revolution
A Big data
A Expert system
A Machine learning
A 10T + Smartphone
A Personalized care

A é

Medcial BigData
Expert Systems
Machine Learning

- loT + Smartphone

- Personalized Medicine

- eCRF and BigData

- Proton Therapy
- 3D Printing

- 3D Education

- Computer Brain

Interaction Courtesy: Labuda et al., J Bioanal Biomed 2017, 9.6
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Agriculture 4.0
The Agricultural Cyber Physical System

- .

PRESENT / / FUTURE
Confused Farmer ..
(Overwhelmed by data) . @ Eﬁéé
~ : !

== } cyber space
INSIGHT
A=

(@
l[E - } sensor layer

Plant Sensors (( NI\ )
(e.g. sap flow)

Connected Ag
Weather Stations .

Doppler Weather
Forecast (‘,.j.,
, &
« N Courtesy: Accenture

NEW GROWTH POTENTIAL FOR FARMERS
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Adopting Industry 4.0

The Process

Organisation

4

Control

. 4

Informationstructure 4.0
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Qe

Organisation structure (from
functional to markt oriented)

Control structure (change from
knowledge to skills)

Information structure (infrastructure
changes through Industry 4.0)
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Definition IoT - Enabling Technology

The Internet of Things (IoT) is the network of (embedded) devices that
contains electronics, sensors, actuators and software. These devices are
connected, which allows these devices to interact over the internet,
exchange data, monitored and controlled. The loT architecture makes it
possible to make the network scalable and secure.
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Optimisation Processes

A Optimise A more data
A More data A more sensors
A More sensors A sensor networks

A Sensor networks A 10T

4/17/2019 Main Industries 2019
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Internet of Things

A Connectivity
A Scalability
A Security
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Integration Electrical Engineering
Electronics/Mechatronics/Sensor Technology
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Electrical Engineering vs |.C.T.

HectricalEng. ’

—
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Industry 4.0 1 Training Engineers @ Hanze
Minor loT
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Industry 4.0 1 Training Engineers @ Hanze
Minor loT T Structure

Edgecomputing
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Industry 4.0 1 Training Engineers @ Hanz

Minor 0T - Content

Project (in company)

Hardware (sensors, embedded devices)
Software (Python and C, configurations)
Connectivity (wired, wireless, hybrid)
Data (streams)

Artificial Intelligence
(machine learning / neural networks)

To o Io o Do Ix

QU

e

4/17/2019 Main Industries 2019 share your talent. move the world.

17



0O

Sensors - Connection to Your Environment
Sensors in the IoT: Definition, Volume and Relevance

o The Internet of Things (IoT) is the network of physical objects that contain
embedded technology to communicate and sense or interact with their internal
states or the external environment.

o According to Cisco, >500 billion devices are expected to be connected to the
Internet by 2030. Each device includes sensors that collect data, interact with
the environment, and communicate over a network.

o TheloT is acritical part of business strategies going forward. Based on an
IDC study of 2300 executives in 15 countries, 48 percent of those surveyed
have already deployed IoT solutions, and 58 percent said that the 10T is
strategic to their business strategy.
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Smart Systems @0o

Intelligence at the Edge of the 10T, Service Definition by Cisco

Services:

0 Secure authentication and management of gateways

Application of intelligence at point of data generation to enable decisions at the edge
Automated connectivity, deployment, and management of sensors

Streamlined extraction, processing, and delivery of data

Cloud analytics, data visuali zati on, and I ns

O O OO

Key Feature:

o The2¥service fAApplication of intelligence €0
loT definition by Gartner. Local embedded intelligence marks the transition to
emerging novel IoT applications generating smart systems.

(Cisco: Digital Transformation (2018). Retrieved from Cisco Blog)
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Devices T Smart Technology at the loT Igg? >

Local Data Processing & Decision Making

4/17/2019 Main Industries 2019

Classes of lIoT Devices (connecting to Sensors)

A 8-bit System-On-Chip (SOC) controllers

A no control system

A open source hardware platform 8-bit Arduino
A Systems commonly based on Atheros & ARM chips

A limited 32-bit architecture

A cut-down/embedded Linux platforms

A not featuring OS at all: e.g. Arduino Zero/Yun
A full 32-/64-bit computing platforms

A e.g. Raspberry Pi, BeagleBone

A full Linux OS or other

share your talent. move the world. 20



