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1. Management Summary

Total Productive Maintenance (TPM) originated in Japan during the 1970s, evolving from
preventive maintenance into a broader philosophy involving every employee in maintaining
equipment reliability. It was formalized by the Japan Institute of Plant Maintenance and became a
cornerstone of lean manufacturing and continuous improvement.

This report presents a maturity model for maintenance strategies, consisting of six phases. The
traditional five phases include Reactive, Time-Based Preventive, Condition-Based, Predictive, and
Integrated Maintenance Management. A sixth phase—AlI-Driven & Prescriptive Maintenance—is
introduced as the next evolution.

Artificial Intelligence (Al) can enhance existing strategies through advanced data processing,
predictive analytics, automated scheduling, and decision support. By leveraging Al, maintenance
strategies become more proactive, precise, and cost-effective. Phase 6 represents the integration
of these intelligent capabilities into asset management, augmenting rather than replacing TPM
principles.

In this Al-enhanced phase, human intuition and continuous improvement are supported by machine
learning, digital twins, and real-time data analysis—marking a shift from responsive and scheduled
maintenance to predictive and prescriptive solutions.



2. Original Visual (Phases 1-5)

The original diagram (from the provided PDF) outlines the traditional five-phase roadmap in
maintenance and asset management maturity.
File: Maintenance_Assetmanagement.pdf

3. Phase 6 - Al-Driven & Prescriptive Maintenance

Building upon the five classic stages, we introduce a sixth phase in the maintenance maturity
model: Al-Driven Maintenance, which leverages machine learning, prescriptive analytics, and
intelligent automation.

Key Features of Phase 6:

- Predicts failures using advanced models

- Prescribes optimal maintenance strategies

- Automates scheduling and resource allocation

- Enables decision-making from real-time data

- Integrates with digital twins and IoT platforms

4. Extended Visual

The diagram below illustrates the complete six-phase maturity model:

[Visual not embedded in this lightweight report. Refer to the accompanying PNG.]



5. TPM in the Al World

Total Productive Maintenance (TPM) is a comprehensive maintenance philosophy that focuses on
maximizing equipment effectiveness through autonomous maintenance, preventive and predictive
strategies, cross-functional team involvement, and continuous improvement.

While TPM has traditionally relied on human observations and scheduled tasks, its principles
remain highly relevant in the Al-driven Phase 6—enhanced by automation, machine learning, and
real-time data.

How TPM Integrates into the Al-Driven Phase:

TPM Pillar Al-Enhanced Implementation

Autonomous Maintenance Al-driven guidance systems assist operators in spotting anomalies early
Planned Maintenance Dynamic scheduling based on real-time predictions from Al models
Focused Improvement (Kaizen) Al identifies patterns of inefficiency or frequent failures for targeted action
Quality Maintenance Machine learning detects subtle quality degradation signals

Training and Education Digital twin simulations and adaptive e-learning powered by Al

Early Equipment Management Al analyzes historical data to inform design for maintainability

Safety, Health, and Environment Al monitors unsafe conditions through sensor fusion and predictive analytics

Rather than replacing TPM, Al amplifies its principles: enabling data-driven decisions, real-time
feedback, and continuous learning. By fusing TPM with Al, organizations preserve the
human-centric ownership and discipline of TPM while driving predictive and prescriptive strategies.




