Advanced Scheduling Algorithms in Manufacturing

Training Course

Professional Development Training Course Outline

Category Manufacturing Duration 10 Days

Online / On-site

Base Fee $3,000 USD Delivery Mode )
Hybrid

Course Introduction

The Advanced Scheduling Algorithms in Manufacturing Training Course is designed to equip professionals
with cutting-edge competencies in production scheduling optimization, Al-driven manufacturing planning,
and real-time decision systems. In today’s highly competitive Industry 4.0 landscape, manufacturers must
achieve maximum efficiency while minimizing downtime, reducing bottlenecks, and improving throughput.
Advanced Scheduling Algorithms in Manufacturing Training Course delivers deep expertise in job shop
scheduling, flow shop optimization, heuristic algorithms, metaheuristics, constraint programming, and digital
twin-based production planning to support intelligent manufacturing systems.

With the rapid adoption of smart factories, loT-enabled production lines, and predictive analytics, traditional
scheduling approaches are no longer sufficient. This training introduces advanced computational methods
such as genetic algorithms, simulated annealing, reinforcement learning scheduling, and hybrid
optimization models to solve complex manufacturing challenges. Participants will gain hands-on experience
in solving real-world scheduling problems, improving resource allocation, and enhancing operational
efficiency using modern algorithmic techniques aligned with global manufacturing standards
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Advanced Scheduling Algorithms in Manufacturing Training Course
Introduction

The Advanced Scheduling Algorithms in Manufacturing Training Course is designed to equip professionals with
cutting-edge competencies in production scheduling optimization, Al-driven manufacturing planning, and real-
time decision systems. In today’s highly competitive Industry 4.0 landscape, manufacturers must achieve
maximum efficiency while minimizing downtime, reducing bottlenecks, and improving throughput. Advanced
Scheduling Algorithms in Manufacturing Training Course delivers deep expertise in job shop scheduling, flow



shop optimization, heuristic algorithms, metaheuristics, constraint programming, and digital twin-based
production planning to support intelligent manufacturing systems.

With the rapid adoption of smart factories, loT-enabled production lines, and predictive analytics, traditional
scheduling approaches are no longer sufficient. This training introduces advanced computational methods such
as genetic algorithms, simulated annealing, reinforcement learning scheduling, and hybrid optimization models
to solve complex manufacturing challenges. Participants will gain hands-on experience in solving real-world
scheduling problems, improving resource allocation, and enhancing operational efficiency using modern
algorithmic techniques aligned with global manufacturing standards

Course Duration
10 days
Course Objectives

Master advanced production scheduling algorithms for smart manufacturing systems
Apply Al-based optimization techniques in industrial scheduling

Design efficient job shop and flow shop scheduling models

Implement metaheuristic algorithms for complex manufacturing problems
Optimize machine utilization and throughput in production systems
Reduce lead time and production bottlenecks using scheduling analytics
Develop expertise in constraint-based scheduling systems

Utilize predictive analytics for real-time production planning

Improve manufacturing efficiency using digital twin scheduling

Apply reinforcement learning in dynamic scheduling environments

. Integrate ERP and MES systems with scheduling algorithms

. Enhance decision-making in supply chain and production operations

. Build scalable Industry 4.0 intelligent scheduling frameworks
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Target Audience

Production and Manufacturing Engineers
Operations Managers and Plant Supervisors
Industrial Engineers and Process Analysts
Supply Chain and Logistics Planners

Data Scientists in Manufacturing Analytics
ERP/MES System Developers

Operations Research Specialists
Automation and Smart Factory Consultants
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Course Modules
Module 1: Fundamentals of Manufacturing Scheduling

e Overview of scheduling systems in manufacturing

Types of production environments

Scheduling objectives and constraints

Introduction to optimization concepts

Case Study: Improving throughput in an automotive assembly line

Module 2: Job Shop Scheduling Algorithms



Job sequencing principles

Bottleneck identification techniques

Optimization strategies

Priority rule-based scheduling

Case Study: Reducing delays in a machining workshop

Module 3: Flow Shop Scheduling Optimization

e Permutation flow shop problems

Makespan minimization techniques

Johnson'’s rule applications

Hybrid flow scheduling models

Case Study: Electronics manufacturing production line optimization

Module 4: Hybrid Scheduling Systems

e Combining heuristic and exact methods

Multi-objective scheduling optimization

Real-world constraint handling

Adaptive hybrid algorithms

Case Study: Textile manufacturing efficiency improvement

Module 5: Metaheuristic Algorithms

e Genetic algorithms in scheduling

Simulated annealing methods

Tabu search optimization

Ant colony optimization techniques

Case Study: Aerospace component scheduling optimization

Module 6: Constraint Programming in Scheduling

e Constraint satisfaction models

Resource allocation constraints

Time-window optimization

Solver-based scheduling techniques

Case Study: Pharmaceutical production scheduling

Module 7: Al and Machine Learning in Scheduling

e Machine learning-based prediction models
Reinforcement learning scheduling

Neural networks for optimization

Adaptive scheduling systems

Case Study: Smart factory predictive scheduling system

Module 8: Real-Time Scheduling Systems

e Dynamic scheduling environments
e Event-driven production systems
¢ Real-time data integration

e Adaptive rescheduling techniques



e Case Study: Food processing plant real-time optimization

Module 9: Digital Twin in Manufacturing Scheduling

Digital twin architecture

Simulation-based scheduling

¢ Virtual production modeling

e Performance monitoring systems

e Case Study: Automotive digital twin factory simulation

Module 10: Supply Chain Scheduling Integration

e End-to-end production planning

Inventory and scheduling synchronization
Demand-driven scheduling models

Logistics optimization

Case Study: Retail supply chain scheduling optimization

Module 11: ERP and MES Integration

Manufacturing system architecture

ERP scheduling modules

MES real-time control systems

Data synchronization techniques

Case Study: ERP-driven production optimization

Module 12: Stochastic Scheduling Models

Uncertainty in production systems

Probabilistic scheduling techniques

Risk-based optimization

Scenario analysis models

Case Study: Semiconductor manufacturing uncertainty handling

Module 13: Multi-Objective Optimization

e Cost-time-quality trade-offs

Pareto optimization models

Weighted objective functions

Decision support systems

Case Study: Heavy machinery production balancing objectives

Module 14: Cloud-Based Scheduling Systems

Cloud manufacturing platforms

Distributed scheduling systems

SaaS scheduling tools

Scalable optimization frameworks

Case Study: Global distributed manufacturing network

Module 15: Future of Intelligent Scheduling

e Industry 4.0 trends



Autonomous manufacturing systems

Al-driven decision engines

Self-optimizing production lines

Case Study: Fully automated smart factory implementation

Training Methodology
This course employs a participatory and hands-on approach to ensure practical learning, including:

¢ Interactive lectures and presentations.

Group discussions and brainstorming sessions.
Hands-on exercises using real-world datasets.
Role-playing and scenario-based simulations.
Analysis of case studies to bridge theory and practice.
Peer-to-peer learning and networking.

Expert-led Q&A sessions.

e Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon
successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL TRAINING
CENTER account, as indicated in the invoice so as to enable us prepare better for you.
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Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

$3,000

$3,000

$3,000

$3,000

$3,000

$3,000

$3,000

$3,000
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