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AI in Maintenance Management

The cost of unplanned equipment downtime is astounding. A Boeing study suggests that 85% of equipment 
fails despite calendar-based maintenance and one-third of all maintenance investments are wasted through 
ineffective maintenance management strategies and methods.

Introduction

This need for a more thorough and accurate maintenance management software led to the birth of AI 
(Artificial Intelligence) in maintenance management. Maintenance Management coupled with technologies 
like the internet of things, big data and AI can revolutionize the management of expensive and valuable 
assets in our factories, buildings, and infrastructure.
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A study by Manufacturing Business Technology stated that predictive 
maintenance using AI can save companies over $630 billion in costs over the 
next 15 years. All it needs is data. With each passing day, the rate at which 
data is captured and stored is increasing. 

A study from Gartner points out that 72 percent of manufacturing industry’s 
data is unused due to the complexities involved with different variables, such 
as pressure, temperature, and time. It’s now getting humanly impossible to 
collate and process data using computers and processors. Augury, a New 
York- and Israel-based predictive maintenance technology specialist, has its 
HVAC (heating, ventilation, and air-conditioning) maintenance systems 
installed in more than 2,000 facilities across the USA and Canada. Data 
gathered from each location goes into a “malfunction dictionary” that can be 
used for all.

To combat this challenge, companies are now taking a more proactive 
approach to their maintenance strategy. Instead of waiting for equipment to 
fail before repair (reactive maintenance) or replacing parts on a strict time-
based schedule (preventive maintenance), they are using intelligent devices 
and systems to predict and address problems before they occur (predictive 
maintenance).

Product and Service Methodology

The cost of unplanned equipment downtime is staggering. Take the 
manufacturing sector for instance - the International Society of Automation 
(ISA) estimates that manufacturers lose $647 billion globally every year to 
downtime.

Over the years, the shortcomings of time-based maintenance have become 
obvious. Predictive maintenance came as a result of the need to improve on 
these shortcomings. SaaS is likely to be the main business model for the 
provision of predictive maintenance. 
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Interact Analysis says for predictive maintenance to be performed, a level 

of intelligence must exist somewhere in the plant infrastructure. A historical 

log of how the equipment being measured has performed must be utilized 

to assess if it is trending towards a failure. Increasingly, machine learning 

algorithms are being used to enhance the understanding of the application 

being measured. Increasingly, machine learning algorithms are being used 

in software, and in some rare cases, the hardware. In these cases, 

embedded machine learning takes place on the smart sensor itself to 

determine what data is relevant before transmitting that data to the 

software for deeper analysis. This also reduces the need for sending large 

dataset files across the network; thereby reducing the network bandwidth 

requirements.

https://www.manufacturing.net/article/2016/08/revolutionizing-manufacturing-predictive-maintenance-analytics
https://www.isa.org/standards-publications/isa-publications/intech-magazine/2013/feb/automation-it-predictive-maintenance-embraces-analytics/


So how does predictive maintenance work? At a top-line level, it’s delivered 
through the coming together of several mega-trends, most notably big data, 
cloud computing, edge computing, machine learning, and connectivity. 
Then, the challenge for design engineers developing IoT solutions is to build 
a supporting platform using core products that are suitable for the specific 
task at hand. These products 
include sensors, wired and wireless solutions, antennas, batteries, and 
increasingly smaller connectors and passive components to enable small, 
often remote, low-power connectivity. Also, these products will need to 
have been designed to withstand adverse conditions often found within 
industrial environments.

What’s crucial here, of course, is to ensure that the right data is collected, 
and the right datasets are analyzed. IoT data that’s used to determine the 
condition of a machine might cover factors such as temperature and 
vibration, while other static data feeding into the model might cover the 
specifics of make, model, or configuration. Usage history data and service 
information can also be used to improve the effectiveness of the model and 
improve its predictive outcomes.

There also needs to be an element of contextual awareness, taking into 
account the complex static and dynamic variability of physical devices, often 
influenced by the specifics of the operating environment. By gradually 
recognizing patterns and identifying abnormal behavior in the context of 
the kinds of variable conditions found in industrial settings, machine 
learning software can more accurately understand long-term trends and 
spot undesired events before they cause downtime. 
This is where AI comes in.
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Once in place, sensor data can be taken from assets such as actuators, 
motors, and drives, and filtered through field gateways, before being 
pushed on the cloud through wireless connectivity. The sensor data is then 
repacked, effectively, so it can be streamed in an orderly flow to a data lake 
for filtering. Once structured at a big data warehouse into more meaningful 
information relating to specific performance indicators, such as vibration or 
temperature, the data can be analyzed with machine learning to identify 
any anomalies. As predictive models are built and trained over time, they 
become more accurate and therefore deliver more value.

The most important trend impacting industrial automation is the 
digitalization of these systems and the equipment within. Predictive 
maintenance is a low hanging fruit in the IIoT space.

https://www.avnet.com/wps/portal/abacus/manufacturers/m/te-connectivity/industrial-iot/products?tabs=tab-2-784d853a-7bae-4eb7-b66e-632f3bcf7204
https://www.avnet.com/wps/portal/abacus/manufacturers/m/te-connectivity/industrial-iot/products/
https://www.avnet.com/wps/portal/abacus/manufacturers/m/te-connectivity/industrial-iot/products?tabs=tab-3-784d853a-7bae-4eb7-b66e-632f3bcf7204
https://www.avnet.com/wps/portal/abacus/manufacturers/m/te-connectivity/industrial-iot/products?tabs=tab-3-784d853a-7bae-4eb7-b66e-632f3bcf7204
https://www.avnet.com/wps/portal/abacus/manufacturers/m/te-connectivity/industrial-iot/products/
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Essentially the use of AI is an attempt to replace human intelligence with 
machine intelligence. The ultimate objective is to achieve more effective 
maintenance management and, in some cases, to make achieving this goal 
a viable option. The AI techniques used are numerous ranging from the 
classic expert systems that utilize rule-based reasoning to the more 
cumbersome optimization techniques used in Genetic Algorithms. Over the 
past decade, there has been a shift towards developing hybrid intelligent 
management systems in operations that use more than one AI technique. 
The application areas of AI in maintenance extends widely from the 
intelligent maintenance optimization models to the more practical 
applications such as cost budgeting of maintenance projects and selecting 
optimal repair methods.

The insights generated by AI are only as good as the data we feed it with. 

For that reason, it’s crucial to train AI models with relevant, high-quality 

data. Not only do SMEs (subject matter experts) and data scientists need to 

be involved with identifying the right data sets for AI, but the institutional 

wisdom they possess should ideally be digitized and entered into a 

database that can then be used to train and hone AI models. A digital 

library of SME knowledge is the secret sauce that lets machine learning 

work its magic by producing insights of actual value that can be 

operationalized on the front lines.

Once AI determines the need for predictive maintenance for an asset, this 

information can be used in your CMMS to trigger a work order. It has been 

proven that this method is a lot more effective in maintaining an asset, 

instead of doing calendar-based maintenance. It also allows you to use 

your resources optimally. The history data can also be used to improve the 

predictive model.

Other use cases of AI in maintenance management are:

• predict parts requirements: Parts usage history and criticality of the 

equipment can be factors in applying AI and ML.

• maintenance recommendation engine: Factors such as current 

maintenance frequency, the criticality of asset, human intelligence, and 

machine learning can be used to improve the confidence factor of the 

recommendation engine.

• remote equipment monitoring: Due to COVID-19, it is not always 

possible for a technician to visit customer’s site to diagnose and repair 

customer’s equipment malfunction issues. Technologies such as smart 

sensors, IIoT, Cloud, AI, and ML can help with an accurate diagnosis. The 

results can be fed into CMMS to create a work order automatically and 

to address the needs of the customer on a priority basis.



Key Finding 1

The insights generated by AI are only as good as 
the data we feed it with, so it is important to 
have good quality data. Also, users should plan 
to normalize the data.

The ultimate objective of AI is to achieve more 
effective maintenance management and, in 
many cases, to make achieving this goal is a 
viable option.

Key Finding 2

Key Finding 3
The International Society of Automation (ISA)

estimates that manufacturers lose $647 billion

globally every year to downtime.
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https://www.isa.org/standards-publications/isa-publications/intech-magazine/2013/feb/automation-it-predictive-maintenance-embraces-analytics/
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Visual Data

(Source: EETimes: Jumping into Industry 4.0 with Predictive Maintenance Solutions)

Image: Proteus CMMS screen with maintenance schedules and recommendation engine

White Paper 2020

Motor vibration data and predictive maintenance.

https://www.eetimes.com/jumping-into-industry-4-0-with-predictive-maintenance-solutions/


Conclusion

Key Takeaways
• Maintenance Management coupled with technologies like the internet of things, big data, and 

AI can revolutionize the management of assets, buildings, and infrastructure.

• A digital library of SME knowledge is the secret sauce that lets machine learning work its magic 
by producing insights of actual value that can be operationalized on the front lines. One can use 
CMMS as a repository of actions taken and history. This valuable data can be used to improve 
the results of AI and ML for better and more accurate predictions.

• The cost of unplanned equipment downtime is staggering. Technologies are available to 
manage and reduce downtime. We recommend users to start with a pilot project to visualize 
results and benefits, then expand to a larger-scale project.
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