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DE NEED516 Acrtificial Intelligence in Industrial Automation 31010 3

Course Obijective

e To introduce the principles of industrial automation with Artificial Intelligence as a supporting
tool, governed by human intelligence, to assist decision-making where classical automation
reaches its limits.

Learning Outcomes

Upon successful completion of this course, students will be able to:
e Explain and evaluate Artificial Intelligence as a constrained engineering tool distinct from human
intelligence.
e Apply judgment to decide appropriate integration of intelligence in automation systems across
Industry 4.0-6.0.

Sl Topics to be covered HEBUIE Learning Outcome
No. Hours
Introduction, Rule-based decision making; Limitations of Understand the transition of
1 fixed-logic automation in complex systems; Transition from AL industrial automation systems
classical automation to Al-assisted automation from classical to intelligence-
assisted automation.
Role of sensing and actuation in automation; Measurement Understand  the physical
chain and uncertainty; Digital interfacing of sensors and foundation of  automation
2 actuators; Smart sensors and actuators; Design considerations 8L systems
in sensing and actuation
Role of control in automation systems; Classical and Understand control strategies
digital automation approaches; Limitations of control- used in industrial automation
3 | centric automation; Challenges in large-scale interacting sL and their limitations in complex
systems; Need for higher-level decision support systems.
Distinction between automation, control, and intelligence; Al Understand Artificial
fundamentals from an engineering viewpoint; data, models, Intelligence as a supporting
learning, and inference; deep learning; strengths of Al in engineering tool governed by

4 | handling complexity; fundamental limitations of Al; role of 15L human judgment.
human intelligence in selecting, constraining, or rejecting Al;
Practical case studies of Al applications in health monitoring
of industrial assets

Al as a supervisory control, reliability, safety, interpretability, Analyze the responsible and
and accountability considerations. Al integration with PLC safe integration of intelligence

> 6L into industrial  automation
systems.
Conceptual overview of Industry 4.0, Industry 5.0, and Develop  system-level and
emerging Industry 6.0; Digital Twin concept — physical system reflective  thinking  about
6. |vs digital representation; role of Digital Twin in system 4L modern and future industrial
understanding and analysis; Case studies automation systems.
Total 42L
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4. F.Tao, M. Zhang, and A. Y. C. Nee, "Digital Twin Driven Smart Manufacturing,” Academic Press,
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