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Postgraduate Certificate in AI for Building Management

Predictive Maintenance for Smart Buildings

Predictive Maintenance (PdM) is a proactive approach to maintaining equipment and machinery in smart
buildings. It uses data analysis and machine learning to predict potential failures before they occur, enabling
building managers to take preventative action and minimize downtime. In this explanation, we will discuss
some of the key terms and vocabulary related to Predictive Maintenance for Smart Buildings in the
Postgraduate Certificate in AI for Building Management.

1. Predictive Maintenance (PdM): Predictive Maintenance is a maintenance strategy that uses data analysis
and machine learning algorithms to predict potential failures in equipment before they occur. It enables
building managers to take preventative action and minimize downtime, ensuring the smooth operation of
the building's systems.
2. Smart Buildings: Smart Buildings are buildings that use technology to automate and optimize various
building functions, such as HVAC, lighting, and security. They are designed to improve energy efficiency,
occupant comfort, and safety.
3. Internet of Things (IoT): IoT is a network of interconnected devices that can communicate with each other
and exchange data. In smart buildings, IoT sensors are used to collect data on various building functions,
which can be analyzed to optimize building performance.
4. Machine Learning (ML): ML is a subset of artificial intelligence that enables computer systems to learn
and improve from data without being explicitly programmed. In PdM, ML algorithms are used to analyze
data from IoT sensors to predict potential failures in equipment.
5. Data Analysis: Data Analysis is the process of inspecting, cleansing, transforming, and modeling data to
discover useful information, draw conclusions, and support decision-making. In PdM, data analysis is used
to identify patterns and trends in the data collected from IoT sensors.
6. Condition-Based Monitoring (CBM): CBM is a maintenance strategy that uses data from IoT sensors to
monitor the condition of equipment in real-time. It enables building managers to identify potential
problems before they become critical, reducing downtime and maintenance costs.
7. Root Cause Analysis (RCA): RCA is a problem-solving method that is used to identify the underlying cause
of a problem. In PdM, RCA is used to identify the root cause of equipment failures, enabling building
managers to take corrective action and prevent similar failures in the future.
8. Predictive Analytics: Predictive Analytics is a branch of advanced analytics that uses both new and
historical data to forecast future activity, behavior, and trends. In PdM, predictive analytics is used to predict
potential failures in equipment, enabling building managers to take preventative action.
9. Anomaly Detection: Anomaly Detection is the identification of data points that are outside the normal or
expected range of values. In PdM, anomaly detection is used to identify potential problems in equipment,
enabling building managers to take corrective action before a failure occurs.
10. Fault Detection and Diagnosis (FDD): FDD is a maintenance strategy that uses data from IoT sensors to
detect and diagnose faults in equipment. It enables building managers to take corrective action before a
failure occurs, reducing downtime and maintenance costs.
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11. Decision Trees: Decision Trees are a type of machine learning algorithm that is used to classify or predict
data. In PdM, decision trees are used to identify patterns and trends in the data collected from IoT sensors,
enabling building managers to make informed decisions about maintenance activities.
12. Random Forests: Random Forests are an ensemble machine learning algorithm that combines multiple
decision trees to improve accuracy and reduce overfitting. In PdM, random forests are used to analyze data
from IoT sensors, enabling building managers to make informed decisions about maintenance activities.
13. Support Vector Machines (SVMs): SVMs are a type of machine learning algorithm that is used for
classification and regression analysis. In PdM, SVMs are used to analyze data from IoT sensors, enabling
building managers to predict potential failures in equipment.
14. Deep Learning: Deep Learning is a subset of machine learning that uses artificial neural networks to
analyze data. In PdM, deep learning is used to analyze large datasets, enabling building managers to
identify patterns and trends that are not visible using traditional machine learning algorithms.
15. Artificial Neural Networks (ANNs): ANNs are a type of machine learning algorithm that is inspired by the
structure and function of the human brain. In PdM, ANNs are used to analyze data from IoT sensors,
enabling building managers to predict potential failures in equipment.
16. Sensor Fusion: Sensor Fusion is the integration of data from multiple sensors to improve accuracy and
reliability. In PdM, sensor fusion is used to analyze data from multiple IoT sensors, enabling building
managers to make informed decisions about maintenance activities.
17. Big Data: Big Data is a term used to describe large and complex datasets that cannot be analyzed using
traditional data processing techniques. In PdM, big data is used to analyze data from multiple IoT sensors,
enabling building managers to identify patterns and trends that are not visible using traditional data
processing techniques.
18. Data Visualization: Data Visualization is the representation of data in a graphical format. In PdM, data
visualization is used to present data in a clear and concise manner, enabling building managers to make
informed decisions about maintenance activities.
19. Mean Time Between Failures (MTBF): MTBF is a metric that is used to measure the reliability of
equipment. It is the average time between failures in a system or component. In PdM, MTBF is used to
predict potential failures in equipment, enabling building managers to take preventative action.
20. Total Cost of Ownership (TCO): TCO is a metric that is used to measure the total cost of owning and
operating equipment. It includes the initial cost of the equipment, as well as ongoing costs such as
maintenance, repairs, and energy consumption. In PdM, TCO is used to evaluate the effectiveness of
maintenance strategies, enabling building managers to make informed decisions about maintenance
activities.

In summary, Predictive Maintenance (PdM) is a proactive maintenance strategy that uses data analysis and
machine learning to predict potential failures in equipment before they occur. It is an essential component
of smart buildings, which use technology to automate and optimize various building functions. Key terms
and vocabulary related to PdM for smart buildings include IoT, ML, data analysis, CBM, RCA, predictive
analytics, anomaly detection, FDD, decision trees, random forests, SVMs, deep learning, ANNs, sensor
fusion, big data, data visualization, MTBF, and TCO. These terms and concepts are critical for building
managers who want to optimize building performance, reduce downtime, and minimize maintenance costs.
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