Training Course on Al for Predictive Machine

Maintenance

Professional Development Training Course Outline

Category Business Duration 10 Days

Online / On-site

Base Fee $2,200 USD Delivery Mode _
Hybrid

Course Introduction

In today's rapidly evolving industrial landscape, operational efficiency and cost reduction are
paramount. Unplanned equipment downtime leads to significant financial losses, jeopardizes
production schedules, and can compromise safety. This training course on Al for Predictive
Machine Maintenance offers a comprehensive solution by equipping professionals with the
knowledge and skills to leverage the power of artificial intelligence, machine learning, and data
analytics to anticipate and prevent equipment failures. By moving beyond traditional reactive and
preventative maintenance strategies, participants will learn to implement sophisticated predictive
maintenance programs that maximize asset lifespan, minimize disruptions, and optimize resource
allocation. This course delves into the core concepts of Al in industrial applications, focusing on
practical implementation and real-world case studies to ensure immediate applicability and a strong
return on investment.

This intensive training program is designed to empower individuals and organizations to transform
their maintenance practices. Participants will gain a deep understanding of how to collect, process,
and analyze sensor data, build and deploy predictive models, and integrate these insights into
existing maintenance workflows. The curriculum covers essential topics such as anomaly detection
, fault prediction, and remaining useful life (RUL) estimation, al driven by cutting-edge Al
algorithms. Through hands-on exercises and practical examples, learners will develop the expertise
to implement condition-based monitoring systems, optimize maintenance schedules, and
ultimately achieve significant improvements in operational reliability and cost-effectiveness.
Embrace the future of maintenance and gain a competitive edge by mastering Al-driven predictive
maintenance.
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Course Duration
10 days
Course Objectives

Understand the fundamentals of Al in predictive maintenance.

Identify key machine learning algorithmsfor fault detection.

Master sensor data analysis techniques for equipment health monitoring.
Implement anomaly detection methods for early failure warning.
Develop predictive models for forecasting equipment failures.

Learn remaining useful life (RUL) estimation techniques.

Integrate | oT sensor s for real-time condition monitoring.

Utilize data preprocessing techniques for effective model building.
Apply condition-based monitoring (CBM) strategies.

Optimize maintenance scheduling using Al insights.

. Evaluate the ROI of predictive maintenance implementation.

. Understand Al applicationsin industrial predictive maintenance.

. Develop strategies for implementing a predictive maintenance program.
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Organizational Benefits

o Reduced unplanned downtime: Al-driven predictions enable proactive maintenance,
minimizing costly production interruptions.

« Lower maintenance costs. By performing maintenance only when needed, organizations can
optimize resource allocation and reduce unnecessary interventions.



« Extended asset lifespan: Predictive maintenance helps identify and address minor issues
before they escalate into major failures, prolonging the life of valuable equipment.

« Improved operational efficiency: Optimized maintenance schedules and reduced downtime
lead to increased productivity and throughput.

« Enhanced safety: Early detection of potential equipment malfunctions can prevent accidents
and ensure a safer working environment.

» Better inventory management: Predicting the need for spare parts allows for optimized
inventory levels, reducing storage costs and preventing delays.

« Data-driven decision-making: Al provides valuable insights into equipment performance,
enabling informed decisions about maintenance strategies and capital investments.

e Increased asset reliability: Consistent monitoring and timely maintenance improve the
overal reliability and performance of critical assets.

Target Audience

M aintenance Managers

Reliability Engineers

Operations Managers

Asset Managers

. Industrial Automation Engineers

. Data Scientists (with focus on industrial applications)
. IT Professionalsinvolved in Industrial 10T

. Plant Managers
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Course Outline
Module 1: Introduction to Predictive M aintenance and Al

» Overview of traditional maintenance strategies (reactive, preventative).

« Understanding the evolution towards predictive maintenance.

« Introduction to Artificial Intelligence (Al) and its subfields relevant to maintenance.
» Key concepts of Machine Learning (ML) and Deep Learning (DL).

« Benefits and challenges of implementing Al in industrial maintenance.

Module 2: Fundamentals of Machine L earning for Predictive Maintenance

« Supervised vs. Unsupervised Learning algorithms.

« Introduction to Regression and Classification techniques.

« Understanding model training, validation, and testing.

« Feature engineering and selection for maintenance data.

o Common ML libraries and tools for predictive maintenance.

Module 3: Data Acquisition and Preprocessing for Predictive Maintenance

« |dentifying relevant data sources (sensors, historical records, etc.).

« Understanding different types of sensor data (vibration, temperature, pressure, etc.).
« Data cleaning techniques. handling missing values and outliers.

« Datatransformation and normalization methods.

» Time series data handling and feature extraction.

Module 4: Anomaly Detection Techniques

« Statistical methods for anomaly detection (e.g., Z-score, IQR).



« Machine learning-based anomaly detection (e.g., Isolation Forest, One-Class SVM).
» Time series anomaly detection methods (e.g., ARIMA, Prophet).

o Setting thresholds and alert mechanisms.

 Case studies of anomaly detection in industrial equipment.

Module 5: Fault Prediction Modeling

« Applying regression algorithms for predicting failure likelihood.
« Utilizing classification algorithms for identifying fault types.

« Time-to-failure prediction using survival analysis.

» Model selection and evaluation metrics for fault prediction.

« Building and training fault prediction models.

Module 6: Remaining Useful Life (RUL) Estimation

« Understanding the concept of RUL and its importance.

 Data-driven RUL prediction techniques (e.g., degradation models).

« Machine learning approaches for RUL estimation (e.g., Recurrent Neural Networks).
« Evaluating the accuracy of RUL predictions.

« Practical applications of RUL estimation in maintenance planning.

Module 7: Internet of Things (10T) for Predictive Maintenance

« Overview of 10T devices and their role in data acquisition.

« Sensor technol ogies and data communication protocols.

« Building an 10T infrastructure for industrial monitoring.

« Data security and management in 10T environments.

« Integrating 10T data with Al-powered predictive maintenance systems.

Module 8: Implementing Condition-Based M onitoring (CBM)

« Defining CBM strategies and their advantages.

« Selecting appropriate sensors and monitoring parameters.
« Establishing data collection and analysis workflows.

« Integrating CBM insights into maintenance decisions.
 Case studies of successful CBM implementations.

Module9: Al for Vibration Analysis

« Fundamentals of vibration analysis in machine health monitoring.

« Using Al for automated feature extraction from vibration data.

« Applying machine learning for fault diagnosis based on vibration patterns.

« Predicting bearing failures and other mechanical issues using vibration analysis.
« Real-time vibration monitoring and Al-driven alerts.

Module 10: Al for Thermal Imaging in Maintenance

» Understanding the principles of infrared thermography.

« ldentifying thermal anomalies indicative of egquipment faults.

« Applying Al for automated analysis of thermal images.

« Predicting electrical and mechanical failures using thermal data.

« Integrating thermal imaging with other predictive maintenance techniques.

Module 11: Integrating Predictive Maintenance with Existing Systems



« Connecting predictive maintenance platforms with CMMS/EAM systems.
» Automating work order generation based on Al predictions.

« Developing dashboards and visualizations for maintenance insights.
 Ensuring dataflow and interoperability between systems.

« Change management strategies for adopting new maintenance workflows.

Module 12: Evaluating the ROI of Predictive Maintenance

« |dentifying key metrics for measuring the success of predictive maintenance.
« Calculating cost savings from reduced downtime and maintenance.

» Assessing the impact on asset lifespan and operational efficiency.

« Developing abusiness case for predictive maintenance implementation.

« Communicating the value of predictive maintenance to stakeholders.

Module 13: Building and Deploying Predictive Maintenance Models

« End-to-end workflow of building a predictive maintenance model.
« Choosing theright Al platform and tools.

« Model deployment strategies (cloud, edge).

« Model monitoring and retraining for continuous improvement.

« Scalability and robustness considerations for deployed models.

Module 14: Case Studiesand Industry Applications

» Real-world examples of Al-powered predictive maintenance in various industries
(manufacturing, energy, transportation, etc.).

« Analyzing the challenges and successes of different implementations.

« ldentifying best practices and lessons learned.

« Exploring emerging trends and future directionsin the field.

« Hands-on exercises based on real-world datasets.

Module 15: The Future of Al in Predictive Maintenance

 Exploring advancementsin Al algorithms and techniques.

» Therole of Digital Twinsin enhancing predictive capabilities.

« Edge Al and itsimpact on real-time maintenance.

» Theintegration of Al with robotics for automated maintenance tasks.

« Ethical considerations and the future workforce in Al-driven maintenance.

Training M ethodology

This training course will employ a blended learning approach, combining theoretical concepts with
practical application to ensure effective knowledge transfer and skill development. The
methodology will include:

« Interactive Lectures. Engaging presentations covering the core principles and concepts of
Al and predictive maintenance.

o Case Study Analysis. In-depth examination of real-world examples and successful
implementations of Al in predictive maintenance across various industries.

« Hands-on Labs and Exercises. Practical sessions using relevant software and tools to build
and evaluate predictive models, analyze sensor data, and implement anomaly detection
techniques.



o Group Discussions and Collaborative Projects: Opportunities for participants to share
insights, discuss challenges, and work together on practical problem-solving scenarios.

o Expert Q& A Sessions: Direct interaction with industry experts to address specific questions
and gain deeper understanding.

« Access to Online Resources. Provision of supplementary materials, datasets, and tools for
continued learning and practice.

Register asa group from 3 participantsfor 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.

Upcoming Scheduled Sessions

Start Date End Date Location Price
10 Aug 2026 21 Aug 2026 Online $2,200

17 Aug 2026 28 Aug 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location Price

24 Aug 2026 04 Sep 2026 Online $2,200
31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/training-course-on-ai-for-predictive-machine-maintenance

