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Artificial Intelligence for Industry 4.0 

COURSE OUTLINE 

Course Name Artificial Intelligence for Industry 4.0 

Catalogue Number TBD 

Category Automation, IIot, and Industry 4.0  

Duration 15 Hours 

Recommended Prerequisites Introduction to Industry 4.0 

 

1. Introduction to AI 

Innate and Learned Intelligence 

Describing Artificial Intelligence 

Examples of AI 

AI as a Multi-disciplinary Field 

Generative AI 

2. Key AI Concepts 

Data, Datasets, and Data Types 

Big Data 

Important AI Concepts 

Cognitive Computing 

3. Machine Learning Basics 

Understanding Algorithms 

Supervised Learning 

Unsupervised Learning 

Reinforcement Learning 

4. Machine Learning Techniques 

Classification 

Regression 

Decision Trees 

5. Deep Learning and Neural Networks 

Deep Learning  
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Neural Networks 

Convolutional Neural Networks (CNNs) 

Recurrent Neural Networks (RNNs) 

Generative Adversarial Networks (GANs) 

6. AI in Industry 

Manufacturing and Industry 4.0 

The Role of AI in Modern Manufacturing 

Smart Factories and IoT 

Benefits of AI in Manufacturing 

Future Trends and Innovations in Manufacturing AI 

7. Predictive Maintenance with AI 

What is Predictive Maintenance? 

Sensors and Data Collection 

Machine Learning for Predictive Maintenance 

Reducing Downtime and Costs 

Case Studies in Predictive Maintenance 

8. Machine Vision, Quality Control, and AI 

Understanding Computer Vision 

Image Recognition 

Face Recognition 

AI in Self-Driving Cars 

The Importance of Quality Control 

Computer Vision in Quality Assurance 

Statistical Process Control with AI 

AI for Defect Detection 

Enhancing Product Quality 

9. Supply Chain Optimization 

Supply Chain Challenges 

AI in Demand Forecasting 

Inventory Management with AI 

Route Optimization and Logistics 

Sustainable Manufacturing with AI 
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10. Robotics and Automation in Manufacturing 

Introduction to Robotics 

Robots in Industry 

Robotics in Manufacturing 

Collaborative Robots (Cobots) 

Autonomous Manufacturing Systems 

AI-Driven Assembly Lines 

The Human-Machine Collaboration 

11. AI in Additive Manufacturing (3D Printing) 

Introduction to 3D Printing 

AI-Enhanced Design and Prototyping 

Quality Control in 3D Printing 

Customization and Personalization 

Innovations in 3D Printing 

12. AI and Sustainability in Manufacturing 

Sustainable Manufacturing Practices 

Reducing Energy Consumption with AI 

Waste Reduction and Recycling 

Sustainable Materials and Design 

Regulatory Compliance and Green AI 

13. Cybersecurity in Smart Manufacturing 

Cyber Threats in Manufacturing 

Protecting Smart Manufacturing Systems 

AI-Powered Cybersecurity Solutions 

Case Studies in Manufacturing Security 

Ethical Considerations in Manufacturing Security 

14. AI and Human Workers in Manufacturing 

Human-AI Collaboration in Manufacturing 

AI-Enhanced Training and Skill Development 

Impact on Manufacturing Jobs 

The Future of Work in Manufacturing 

Ethical Considerations and Worker Rights 
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15. AI in Business and Entrepreneurship 

AI Startups and Innovation 

AI in Marketing and Customer Service 

AI in Supply Chain Management 

AI in Finance and Trading 

Ethical Business Use of AI 

 Important Note: This outline is subject to change.  
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