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Outline

Today we set the map for the course and the project work.

0

—

Introduce the course

Today

A course map before the technical
detail starts.
02 Present the course topics

o Bl ) O

04 Course components, policies and gradin By the end, you should know what you
P P g g will build, how the pieces fit together,

and how the course is assessed.
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Instructor and teaching assistant

Who you will work with during the semester.

doc. dr. Octavian Mihai Machidon asist. Aneta Kartali

Course lecturer - UL FRI Teaching assistant - UL FRI

RELEVANT BACKGROUND RELEVANT BACKGROUND

Embedded and edge computing Human-computer interaction

Mobile & ubiquitous computing Wearable sensing & physiological signals
On-device Al and cyber-physical systems Machine learning - industry R&D experience
IN THIS COURSE IN THIS COURSE

Lectures - course coordination - assessment Labs - project support - practical guidance
octavian.machidon@fri.uni-lj.si aneta.kartali@fri.uni-lj.si

Please include 63737C in the subject line when emailing us.
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Process
automation



Control &
feedback

Sensors observe. A
controller decides.
Actuators change the
process.

Robotics

Programmable physical
action for repetitive,
precise or hazardous
tasks.
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What is process automation?

Automation

software

Sequences, coordination,
data logging, alarms and
repeatable workflows.

Al / machine

learning

Inspection, anomaly
detection, prediction and
optimisation around the
control loop.

Automation examples
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Why process automation matters

Automation is not only about speed. It changes quality, safety, scalability and the way people interact with work.

Efficiency & productivity

Shorter cycles, higher throughput, fewer
manual transfers.

Safety

Move people away from hazardous,
repetitive or high-force operations.

Cost & resource use

Less waste, fewer stops, better energy and
material usage.
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Quality & repeatability

Same process, same sequence, measured
and traceable.

Scalability

Stable processes are easier to expand,
monitor and improve.

n?

Good automation makes the
process visible, predictable,
and recoverable.

Poor automation hides complexity until
something fails.
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Where do we encounter automation?

From smart devices to industrial production lines, the same loop appears: observe - decide - act.

Everyday automation

Smart homes
Retail self-checkout
Vehicle assistance systems

Industrial automation
Manufacturing lines
Energy production

Pharmaceuticals & food processing
Logistics & warehousing

Different domain, same engineering questions:
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timing - safety - traceability - regulation - maintenance
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Impact across industries

Process automation is a shared computing layer across industrial and service systems.

Manufacturing Assembly - inspection - packaging - traceability

WHICH INDUSTRIES ARE
INVESTING THE MOST IN RPA?

Healthcare Monitoring - lab kfl - di [
B = (% OF BUSINESSES INVESTING)
. HEALTHCARE e 33%
Logistics Warehouses * inventory ' routing - shipping
MANUFACTURING s 52,
ENERGY —— 5 3%
IT & software Build - test - deployment - infrastructure RETAIL —— 510
INSURANCE — 8%
y TELECOMS — 3

Food & beverage Repeatable processing - quality - packaging
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Course topics: the automation stack

The semester moves from physical signals to industrial control and higher-level integration.

Field devices sensors, actuators, pneumatics, motors
PLC / controller I/0 modules, scan cycle, LD, FBD, SFC, ST
HMI / SCADA operator screens, alarms, recipes, supervision

Industrial communication fieldbus, Industrial Ethernet, Modbus, Profibus, OPC UA

MES / Smart factory production operations, integration with enterprise systems
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Learning outcomes

By the end of the course, you should be able to move between theory, hardware, code and a working process.

Understand Identify Design

process-automation principles and sensors, actuators, PLCs and PLC programs for industrial control
system architecture industrial networks tasks

Implement Develop Explain

manual and automatic process
control

how PLC control connects to SCADA,

basic HMI / SCADA functionality MES and enterprise systems
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Course
components
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Phatocest: pushar

*netocell; machine

Shotacall: maching
—

Photoced: and
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Lectures

Lectures provide the map for understanding the project and the industrial automation stack.

Architecture Programming

field devices -> PLC -> HMI/SCADA -> PLC concepts, languages and control What lectures do

MES patterns
explain the system
connect theory to

Examples Resources : y
equipment

diagrams, live demonstrations and slides, Ucilnica material and selected

case discussions readings prepare the next project

stage

There is no single comprehensive textbook
for this course.
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Company visit

A chance to see process automation in a real energy-production environment.
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—
T

Ljubljana Thermal Power Plant

8 December 2026

09:00

Ljubljana Thermal Power Plant

More practical details will be announced on Ucilnica.




Lab and project work

The lab slots are the main project-work sessions. You work in pairs throughout the semester.

Beckhoff CX7000 : Fischertechnik models - FTsim

e simulator
Work mode Pairs throughout the semester
Project path manual control -> automatic control -> SCADA

Photocell; maching

Fhotocell: machine v
Participation Attendance is not recorded, but regular lab work with m

your partner is essential. oerast || Contoe 1

SE——

= e

=

e

Both partners should understand the complete solution.
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Semester project: one system, three stages

Checkpoints are short demonstrations; then you continue with the next project stage.

Manual control Automatic control SCADA
Command devices directly. Implement state-based Build supervision: screens,
Understand signals, I/0 and — behavior and process " alarms, recipes and
safe operation. sequences. monitoring.
Checkpoint 1 Checkpoint 2 Final presentation
est. 13 Nov 2026 est. 11 Dec 2026 est. 15 Jan 2027

Manual control -> automatic control -> SCADA -> working final system
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Manual vs automatic control

Watch for the difference between direct commands and an implemented control sequence.




Final exam

The exam checks whether you understand the concepts covered in lectures, labs and the semester project.

Format Scope

Oral exam at the end of the semester Lectures - labs - semester project

Materials Preparation

Closed book Practice questions near the end of the semester

Project prerequisite: at least 50% of project points.
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Policies and grading

The final mark combines the semester project and the final oral exam.

Checkpoint 1 manual control - est. 13 Nov 2026 10%
50% Project work
Checkpoint 2 automatic control - est. 11 Dec 2026 10%
Final presentation working system - est. 15 Jan 2027 15%
50% Oral exam P
Written report documentation 15%

To pass: at least half of the project points and at least half of the oral-exam
points.
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Policies: how we work together

The project is collaborative, but every pair is responsible for its own solution.

Stay current

Read the syllabus and follow
Ucilnica announcements.

Collaborate

Discuss ideas and concepts freely -
do not copy code or
documentation.
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Communicate

Use English for course
communication. Your English is not
being evaluated.

Work as a pair

Both partners should understand
and be able to explain the whole
solution.

Practical rule

You may talk to others
about ideas.

You may not submit
someone else’s
implementation.

If you are stuck, ask early. The goal is to
learn enough to debug, explain and
safely operate your system.
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For next time

Use the first week to get oriented and ready for project work.

Read the syllabus Follow Ucilnica Start thinking in pairs
ginp
: : : Updates about timetable, lab ; ;
Especially project work, grading cycles and materials will be posted You will work with a partner

and weekly schedule. throughout the semester.

there.
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