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Dr. Ali Marzoughi

Ali is an experienced electrical engineer with a PhD in multi-
agent autonomous mobile robot control.
He is a lecturer and unit coordinator at EIT.
Ali started his professional career as an instrumentation 
engineer in the oil and gas industry and was promoted to 
different roles in different areas of the industry.
His research interest is included multi-mobile robots’ 
navigation, control and decision making, power electronics 
and drives, optimisation, sensors, measurement and 
instrumentation.
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Introduction to Industrial Automation

Industrial Automation. Source:[www.utthunga.com]
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Introduction to Industrial Automation

Ford assembly line 1940. Source:[www.windsorprints.com]

In 1946, Delmar S. Harder (1892–1973), Vice-President for 
Manufacturing at the Ford Motor Company in the US, introduced a new 
word, ‘automation’, into the English language[1].
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Advantages:
• The capability of doing hard physical and monotonous works
• Working in hazardous, extreme temperatures, radioactive, 

toxic atmospheres and so on.
• Heavy load handling, tiny object manipulating.
• Faster production and fewer labour costs.
• Incorporating quality checks and verifications

Introduction to Industrial Automation



Disadvantages:
• Some of the tasks can not be easily automated 

such as tasks with manual dexterity
• For some tasks, automation is more costly than 

manual operation
• The cost for research and development is not 

predictable
• High initial cost
• The skilled maintenance department and 

operators are required

Introduction to Industrial Automation



Evolution of Industrial Automation

Industry 1.0

Mechanical 
manufacturing

Steam powered machines 
replaced human labour

Industry 2.0

Mass production

Electric powered 
machines aided the 
production of goods in 
massive quantities

Industry 3.0

IT enabled the use of 
geographically disparate 
systems, reducing 
production cost

Industry 4.0

Cyber-physical system use

Technologies like ML/AI 
enabled automated 
information sharing and 
even decision making

Industry 5.0

Personalisation

Co-operating between 
man and machine by 
putting human back into 
industrial production with 
collaborative robots



What is Industrial Internet of Things

Industrial Internet

IIoT provides a way to get better visibility 
and insight into a company’s operation 
and assets through the integration of:



IIoT-Key Technologies:

Advance technology of sensors

Smart sensors:
Collect data
Take measurement
Transmit data to cloud computing for  analysis

Intelligent sensors:
Signal processing techniques
Data fusion techniques
Intelligent algorithms
Artificial intelligence and machine learning 

Big Data

Volume: Size of data collected and stored
Velocity: Streaming analysis
Variety: Data imported from new varieties (PDFs, 
emails, voices, videos, …)

Variability: Examine the data sets more closely
Veracity:  Verify if the data is suitable
Value: Identify the purpose, scenario or benefit

Industrial Internet



Example of Intelligent Sensors:

Smart level sensors:
Fuel gauge to communicate and indicate the amount of fuel left in the vehicle

Smart tracking sensors:
Tracking production and process system and monitoring factory production

Machinery health sensors
Tracking the health of machines and predicting the future trends of the fault

Radio frequency Identification sensors:
RFID captures data and stores them in a database

Industrial Internet

DUT-E GSM level sensor-Source[www.technoton.com]



Cyber-Physical Systems (CPS):

Cyber-physical systems enable the virtual digital world of computers 
and software to merge with the physical analogue world through 
interaction—process management and feedback control— which 
results in IoT, Big Data and Services.

Industrial Internet
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What is Industry 4.0
Industry 4 can be defined as an umbrella that covers different 
technological trends such as:

• Advanced robotics

• Artificial intelligence (AI)

• Smart sensors

• Cloud computing

• IIoT
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Industry 4.0

Industry 4.0: Solutions for Proper Factory Operations. (Source: Cisco Canada 
Blog-Manufacturing- Industry4.0- Jennifer Rideout)
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The design principle of Industry 4.0
Connecting systems, machines and units to create 
decentralised networks to be able to control each other 
autonomously

1. Interoperability

2. Virtualization

3. Decentralization

4. Real-time Capability

5. Service orientation

6. Modularity

7. Security

Industry 4.0



Industry 4.0
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Lean manufacturing:

The goal of lean 
manufacturing is to
produce goods smoothly 
and consistently

Smart manufacturing



Smart manufacturing:

Smart manufacturing

• Similar to lean manufacturing
• Merging analogue to the digital world
• Providing an enhanced process
• Delivers goods smoothly and 

consistency

• Lean and Smart are complementary 
process improvement strategies 
working side by side in the factories of 
the future



Smart manufacturing:

1. Products: Parts of components should be identifiable and intelligent.

2. Business Processes: Parallel processing, real-time responses to process control, collaborative 

machines (CPS) on the production line.

3. Optimising the supply chain: Trends shift from make-to-stock                make-to-order, configure-to-

order, or engineer-to-order

4. Customers: The customers’ evaluation of the product is everything

Smart manufacturing



What is a smart factory?

• Host smart manufacturing process
• Produce and deliver beyond our 

expectations
• Machine to Machine collaboration and 

communication through advanced 
software, algorithms, and industrial 
processes

Smart Factories



Requirements for a smart factory (A research approach):
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State-of-the-are factories that are already in production:

• General Electric’s “Brilliant Factory” already uses IIoT.
• GE aims to build a continuous loop of real-time data sharing, enabling faster and more 

precise decision-making.
• Increasing its productivity, better design, manufacturing and services.
• GE developed a mobile app that connects the factory floor with engineering, allowing 

engineers to verify the factory is feasible to:
• manufacture virtual products which are still in the design phase

Smart Factories (Real-World examples)
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Printed Circuit Board (PCB) with RFID 
Tracking & Traceability (A case by Murata):

Case study: 

• Challenges: 
• PCBs use barcode which requires a line of 

sight between the label and the reader

• Implementation: 
• An RFID tag is mounted onto the PCB as a 

standard surface-mounted technology 
component

• Solution: 
• The programable data includes serial 

number, model number, manufacturing 
process and other product information

Source: Smart factory automation-Murata innovator in electronics
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Course Highlight

EIT Industrial Automation, Instrumentation and Process 
Control Courses

Due to rapid developments and evolving technology, the world is 
becoming increasingly automated. As a result of this, there is a critical 
shortage of industrial automation, instrumentation, control engineers, 
technicians, and technologists around the world.

EIT’s School of Industrial Automation will equip you with skills and 
expertise in the latest developing technologies in instrumentation, process 
control, which are critical in this fast-moving work environment.

Students will study subjects which include: process control, 
instrumentation, control valves, process plant layout, piping design, tuning 
of process loops, SCADA, PLCs, advanced process control (APC), boiler 
control, hazardous areas, safety instrumentation (IEC 61511 and IEC 
61508), HAZOPs, industrial data communications, networking, deviceNet
and Fieldbus, industrial wireless, radio telemetry systems, 
shielding/EMC/EMI, and noise reduction.



Upcoming webinars: www.eit.edu.au/news-events/events/
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Course Type Intakes/start date

Professional Certificate of Competency courses (short courses) Throughout the year

Diploma & Advanced Diploma courses Throughout the year

Undergraduate Certificates 13 February 2023

Bachelor of Science degrees 13 February 2023

Graduate Certificates 2 January 2023

Master of Engineering degrees 2 January 2023

Doctor of Engineering 13 February 2023

On Campus Bachelor’s, Master’s and Doctor of Engineering programs 1 August 2022

See our full course schedule here: www.eit.edu.au/schedule/

Upcoming EIT Courses

We have a range of courses in Civil, Electrical, Mechanical and Industrial Automation Engineering. 

https://www.eit.edu.au/schedule/


To receive your digital certificate of attendance for participating in this 
webinar, please fill out the form and survey here (or scan the QR Code):

Certificate of Attendance

Please note that Certificate of Attendances will be sent out in the next 1-2 business days.

qrco.de/bd8mou

https://qrco.de/bd8mou
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Outside Australia: +61 8 9321 1702

Email
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