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Hands-On with Industry 4.0 using the Raspberry Pi and the Arduino Platforms
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DAY 1 : Introduction to Industry 4.0
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 
dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Course Kit and Materials

Osoyoo WiFi Internet of Things 
Learning Kit

ESP8266 WiFi Shield

Arduino Stackable Header KitIRFS630A N-Channel PMOSFET

Axial DC Fan, 5VDC

DHT Temperature-
Humidity Sensor
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Agenda:

• Industry 4.0 Overview
a) History of the Industrial Revolutions
b) Four Design Principles    

• Cyber-physical systems
a) CPS Concept Map
b) CPS System Model

• Lab: The Arduino – ESP8266 WiFi Shield Demo
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Industry 4.0:

“ Over the last two decades, there has been massive progress in the fields 
of information technology, automation, robotics, Big Data, sensor 
technology (Internet of Things) and Artificial Intelligence (Russmann et al. 
2015). These technological advances may be interpreted as prerequisites 
for the increasingly popular concept of Industry 4.0, which refers to the 
current trend of digitalization, automation, and data exchange in 
manufacturing (Kagermann et al., 2013; Schwab, 2016).”
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Industry 4.0 Overview

• Industry 4.0 originated in 2011
a) formed from a high-tech strategy from the German government
b) the project’s focus was the promotion of computerization of 

manufacturing. 
• Industry 4.0 known as the Industrial Internet of Things (IIoT), is the 

integration of 
a) Information
b) Communication technology in industrial production.

• Key architects of the Industry 4.0 strategy were:
a) Siegfried Dias (Bosch Executive)
b) Henning Kagermann (Former Chairman and CEO of SAP)

• Known as the Fourth Industrial Revolution 
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Question 1

Who were the Key Architects of the Industry 4.0 
strategy?

a) Kagermann and Dias
b) Kagermann and Schwab
c) Resnick and Gernshenfeld
d) None of the above
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Industry 4.0 Overview. . .

Image source: Marr, 2018
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Industry 4.0 Overview: History of Industrial Revolutions. . .

Industry 4.0 is made up of four revolutions.
• 1st Revolution was Mechanization – Introduced by the steam engine
• 2nd Revolution was Electricity – Assembly lines powered by electrical 

energy
• 3rd Revolution was Automation – Using electronics and computers to 

replace manual work.
• 4th Revolution – Cyber-Physical Systems – The convergence of physical, 

digital, and virtual environments.
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Industry 4.0 Overview: History of Industrial Revolutions
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Industry 4.0 Overview: Industry 4.0 Four Design Principles

• Interconnection
a) connecting machines, devices, sensors, and people together 
b) interconnection accomplished using the Internet of Things (IoT) or 

Internet of People (IoT)
• Information Transparency

a) driven by IoT and IoP technologies
b) provides operators with comprehensive information to make decisions

• Technical Assistance
a) systems to assist humans in decision-making and problem-solving tasks
b) The tasks are related to safety or machine diagnostics and 

troubleshooting
• Decentralized decisions

a) Cyber-Physical Systems (CPS) making decisions on their own
b) CPS to perform tasks as autonomously as possible
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Cyber-Physical Systems (CPS)

• The core concept of Industry 4.0 for building smart factories is CPS ( Jiang, 
2018).

• The term CPS was first introduced in a National Science Foundation 
workshop in 2006.

• The CPS approaches used to create smart factories have carried over to:
a) healthcare
b) smart grid
c) smart transportation
d) smart homes and buildings
e) smart cities
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Question 2

What revolution introduced electronics and computers 
to replace manual work?

a) 1st
b) 2nd
c) 3rd
d) 4th
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Cyber-Physical Systems (CPS): An AI Perspective

Prompt Engineering 
Inquiry of Cyber-

Physical Systems using 
ChatGPT
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Question 3

According to ChatGPT, CPS uses physical computing 
concepts.

a) True
b) False
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https://ptolemy.berkeley.edu/projects/cps/

CPS Concept Map

Image courtesy of:
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CPS Concept Map. . .

https://ptolemy.berkeley.edu/projects/cps/

Cyber-Physical Systems (CPS) are integrations of 
computation, networking, and physical processes.

CPS Applications: 
Opportunities!
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CPS Concept Map. . .

Nodes are 
Interactive!

Application 
Description
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CPS System Model
“CPS is an engineering system 
designed to control and operate 
physical processes through computers” 
(Mughees, 2020).

The Model provides a hands-on 
framework for exploring CPS System 
Concepts using Physical Computing 
Techniques. Design Opportunities!!
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CPS System Model

The M5Stack Electronic Blueprints 
book supports the CPS System Model 
through engaging Physical Computing 
projects using the M5Stack Core and 
Core 2 IoT modules!
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Lab: The Arduino - ESP8266 WiFi Shield Demo
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Lab: The Arduino - ESP8266 WiFi Shield Demo

Lab Objectives:
• Participants will learn to assemble the header connectors to the ESP8266 

WiFi Shield.
• Participants will learn to install the ESP8266 WiFi Shield AT library.
• Participants will learn to program the ESP8266 WiFi Shield AT library
• Participants will learn how to run the Demo Example

Note:
The SparkFun ESP8266 WiFi Hookup Guide will be referenced.
https://learn.sparkfun.com/tutorials/esp8266-wifi-shield-hookup-guide?_ga=2.217814751.831732555.1677901262-690993910.1674866084
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Lab: The Arduino - ESP8266 WiFi Shield Demo

ESP8266 WiFi Shield

Arduino Stackable Header Kit

Solder Arduino Stackable 
Header connectors to WiFi

Shield
Assembly of 

ESP8266 WiFI
Shield
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Lab: The Arduino - ESP8266 WiFi Shield Demo

Assembled ESP8266 
WiFi Shield
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Lab: The Arduino - ESP8266 WiFi Shield Demo

https://learn.sparkfun.com/tutorials/esp8266-wifi-shield-hookup-guide?_ga=2.217814751.831732555.1677901262-690993910.1674866084

Sparkfun ESP8266 WiFi Shield Hookup Guide: 

Click here 

Click here to go to the Arduino 
Library tutorial webpage to 
install resource 

Scroll down here on 
Sparkfun webpage, 
Click here to obtain 

zipped folder.
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Lab: The Arduino - ESP8266 WiFi Shield Demo
Sparkfun ESP8266 WiFi Shield Hookup pdf Guide: 

https://www.digikey.com/htmldatasheets/production/1828319/0/0/1/esp8266-wifi-shield-hookup-guide.html
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Lab: The Arduino - ESP8266 WiFi Shield Demo
Attach Arduino Uno to Desktop PC or laptop computer using a USB cable 

Observe on ESP8266 WiFi Shield:
a) Red LED is ON
b) Blue LED is Blinking
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Question 4

The Blinking LED indicates that the ESP8226 has been 
connected to an Access Point (AP).

a) True
b) False
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Lab: The Arduino - ESP8266 WiFi Shield Demo

Open the Arduino IDE 

To run the ESP8266 WiFi Shield Demo:

File>Examples>SparkFun ESP8266 AT>
ESP8266_Shield_Demo 
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Lab: The Arduino - ESP8266 WiFi Shield Demo

Open the Arduino IDE 

ESP8266_Shield_Demo: 
Run Demo to :

a) Compile code
b) Download the compiled code 

to the ATMega328 
microcontroller

NOTE:
Home Network SSID and PSWD 
will need to be entered at lines 
36 and 37 of the Arduino Code
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Lab: The Arduino - ESP8266 WiFi Shield Demo

INPUT 
PROCESS 

OUTPUT 

Blue LED Stays ON: WiFi Shield 
Connected to the Internet

Demo Process and Output Results
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Question 5

The demo output shown on slide 33 represents____.
a) virtual data
b) analog data
c) digital data
d) None of the above
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Thank you for attending
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Please consider the resources below:
Kagermann, H., Wahlster, W., & Helbig, J. (2013). Recommendations for implementing the strategic initiative Industrie

4.0: Securing the future of German manufacturing industry. 
https://www.din.de/blob/76902/e8cac883f42bf28536e7e8165993f1fd/recommendations-for-implementing-
industry-4-0-data.pdf

Mughees, A. (Sept 05, 2020). Discrete and process automation: From cyber-physical systems to pervasive intelligence. 
https://electronics360.globalspec.com/article/15647/from-cyber-physical-systems-to-pervasive-intelligence

Russamann, M., Lorenz, M., Gerbert, P., Waldner, M., Justus, J., Engle, P., & Hanrisch, M. (2015). Industry 4.0 – The 
future of productivity and growth in manufacturing industries. The Boston Consulting Group.

Schwab, K.(2016). The fourth industrial revolution. Penguin Random House.
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