Al-Driven Manufacturing and
Operations Optimization

Duration: 32 hours (4 days)
Courseware: Unofficial

Labs: AZ-400 LOD + Koenig DC
Learning Outcomes:

e Understand Al's role in transforming manufacturing and operations.

e Apply Al for process optimization, predictive maintenance, and quality control.

e Leverage Al for automation, robotic process automation (RPA), and human-
machine collaboration.

e Build and implement Al-driven models for production scheduling and supply
chain optimization.

e Use Al to improve workforce management and workplace safety.

e Develop Al solutions using platforms like TensorFlow and Azure ML.

¢ ImplementAl strategies in real-world manufacturing scenarios while addressing
deployment challenges and regulatory considerations.

1. Introduction to Artificial Intelligence in Manufacturing and Operations
e Overview of Al in Manufacturing
« Key Benefits and Challenges of Al Implementation

e Al in Operations: Efficiency and Cost Reduction

2. Al-Powered Process Optimization
« Al for Predictive Maintenance
e Al in Supply Chain and Inventory Management
« Al for Quality Control and Defect Detection

e Real-World Examples of Process Optimization

3. Al in Robotics and Automation
« Al for Robotic Process Automation (RPA)
e Using Al for Task Scheduling and Workflow Automation

e Al-Enhanced Human-Machine Collaboration



4. Machine Learning for Manufacturing
e Supervised Learning for Production Analysis
e Unsupervised Learning for Anomaly Detection
« Reinforcement Learning for Process Optimization

o Case Studies: Al-Driven Efficiency Improvements

5. Al for Quality Control
o Computer Vision for Defect Detection
e Automated Quality Assessment with Al

« Implementing Real-Time Quality Monitoring

6. Data Analytics and Al-Driven Decision Making
e Al for Data-Driven Decision Support
« Predictive Analytics for Operational Efficiency
« Data Visualization and Insights for Manufacturing Operations

o Using Al to Automate Data-Driven Decisions

7. Al for Production Scheduling and Resource Optimization
e Al Algorithms for Optimizing Production Workflows
« Enhancing Resource Allocation with Machine Learning

e Predicting and Mitigating Bottlenecks in Production Lines

8. Al for Demand Forecasting and Supply Chain
e Using Al to Predict Market Demand
e Al in Supplier Management and Delivery Optimization

e Inventory Management with Machine Learning Models

9. Al for Workforce Management



e Alin Labor Scheduling and Productivity Analysis
« Monitoring Workforce Efficiency with Al Algorithms
o Al-Based Safety and Risk Management

10. Al Tools and Platforms for Manufacturing
o Al Software Platforms (e.g., TensorFlow, Azure ML)
e Al Workflow Management in Manufacturing Environments
e Integrating Al Solutions with Existing Manufacturing Systems

o Case Study: Choosing the Right Al Platform

11. Ethical and Regulatory Considerations
o Ethical Use of Al in Manufacturing Operations
« Ensuring Data Privacy and Security in Al Systems

e Regulatory Compliance for Al in Industrial Settings

12. Implementing Al in Manufacturing
« Roadmap for Al Implementation in Manufacturing
« Best Practices for Developing Al Solutions
e Challenges in Al Deployment and How to Overcome Them

o Case Study: Successful Al Deployments in Manufacturing

Labs and Practical Exercises

Lab 1: Predictive Maintenance with Machine Learning

Objective: Develop a predictive maintenance model using historical machine data.

Lab 2: Quality Control Using Computer Vision
Objective: Use Al for visual defect detection in manufacturing products.

o Task: Train a computer vision model to identify defects in product images.



Lab 3: Supply Chain Optimization with Machine Learning
Objective: Implement machine learning models to optimize supply chain processes.

« Task: Create a demand forecasting model to predict future sales.

Lab 4: Production Scheduling and Resource Allocation
Objective: Use Al for optimizing production schedules and resource allocation.

o Task: Build an Al model to improve production workflows.

Lab 5: Al-Driven Decision Making
Objective: Implement Al-driven decision-making tools for real-time operations.

o Task: Use Al algorithms to support real-time operational decisions.

Lab 6: Al-Based Resource and Inventory Management
Objective: Leverage Al for optimizing inventory management in manufacturing.

o Task: Develop an Al model that balances supply with demand in real-time.

Lab 7: Al-Driven Safety and Risk Prevention
Objective: Implement Al-based safety solutions to monitor workforce safety.

o Task: Develop an Al tool to monitor safety-related metrics in the workplace.



