
G LO S S A RY

Professional Certificate in AI-driven Process Safety Management

Machine Learning Applications in Process Safety

Accuracy in Machine Learning refers to the degree to which the predictions or classifications made by a
model are correct, and is a key concept in Process Safety management. Related terms include precision,
recall, and F1 score, which are all used to evaluate the performance of a model. In the context of Process
Safety, accuracy is critical, as incorrect predictions or classifications can have serious consequences, such as
accidents or equipment damage.

Adaptive Control is a type of control system that can adjust its parameters in response to changes in the
process or environment, and is often used in Machine Learning applications. Related terms include model
predictive control, dynamic matrix control, and self-tuning control. Adaptive control systems are commonly
used in Process Safety management to ensure that processes are operating within safe limits.

Anomaly Detection is the process of identifying data points or patterns that are significantly different from
the norm, and is a key application of Machine Learning in Process Safety management. Related terms
include outlier detection, fault detection, and condition monitoring. Anomaly detection is used in Process
Safety to identify potential safety risks, such as equipment malfunctions or process deviations.

Artificial Intelligence refers to the development of computer systems that can perform tasks that typically
require human intelligence, such as learning, problem-solving, and decision-making, and is a key concept in
Machine Learning applications. Related terms include machine learning, deep learning, and natural
language processing. Artificial intelligence is being increasingly used in Process Safety management to
improve the efficiency and effectiveness of safety systems.

Asset Integrity refers to the ability of an asset, such as a piece of equipment or a system, to perform its
intended function, and is a key concept in Process Safety management. Related terms include asset
reliability, asset maintenance, and asset performance management. Asset integrity is critical in Process
Safety management, as equipment failures or malfunctions can have serious consequences.

Autoencoder is a type of Neural Network that is used for dimensionality reduction, anomaly detection, and
generative modeling, and is often used in Machine Learning applications. Related terms include encoder,
decoder, and bottleneck layer. Autoencoders are commonly used in Process Safety management to identify
patterns in data and detect anomalies.

Batch Processing is a type of processing where data is collected and processed in batches, rather than in
real-time, and is often used in Machine Learning applications. Related terms include real-time processing,
online processing, and offline processing. Batch processing is commonly used in Process Safety
management to analyze large datasets and identify trends or patterns.

Big Data refers to large, complex datasets that are difficult to analyze using traditional data analysis
techniques, and is a key concept in Machine Learning applications. Related terms include data analytics,

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/
1341235/machine-learning-applications-in-process-safety

HealthCareCourses (An LSIB brand) · 21 Jun 2026



G LO S S A RY

data science, and data mining. Big data is being increasingly used in Process Safety management to
improve the efficiency and effectiveness of safety systems.

Cloud Computing is a type of computing where resources, such as storage and processing power, are
provided over the internet, and is often used in Machine Learning applications. Related terms include cloud
storage, cloud infrastructure, and cloud security. Cloud computing is commonly used in Process Safety
management to provide scalable and flexible computing resources.

Condition Monitoring is the process of monitoring the condition of equipment or systems to detect
potential faults or failures, and is a key application of Machine Learning in Process Safety management.
Related terms include predictive maintenance, preventive maintenance, and condition-based maintenance.
Condition monitoring is used in Process Safety to identify potential safety risks and prevent equipment
failures.

Control System is a system that is used to control and regulate the behavior of a process or system, and is a
key concept in Process Safety management. Related terms include control loop, control valve, and control
algorithm. Control systems are critical in Process Safety management, as they are used to ensure that
processes are operating within safe limits.

Convolutional Neural Network is a type of neural network that is used for image and signal processing, and
is often used in Machine Learning applications. Related terms include convolutional layer, pooling layer, and
fully connected layer. Convolutional neural networks are commonly used in Process Safety management to
analyze images and detect anomalies.

Cyber Security refers to the protection of computer systems and networks from cyber threats, such as
hacking and malware, and is a key concept in Process Safety management. Related terms include network
security, information security, and cybersecurity risk management. Cyber security is critical in Process Safety
management, as cyber attacks can have serious consequences, such as equipment damage or process
disruptions.

Data Analytics is the process of analyzing data to extract insights and meaning, and is a key concept in
Machine Learning applications. Related terms include data science, data mining, and business intelligence.
Data analytics is being increasingly used in Process Safety management to improve the efficiency and
effectiveness of safety systems.

Data Preprocessing is the process of preparing data for analysis or modeling, and is a key step in Machine
Learning applications. Related terms include data cleaning, data transformation, and data feature
engineering. Data preprocessing is critical in Process Safety management, as poor quality data can lead to
incorrect predictions or classifications.

Deep Learning is a type of machine learning that uses neural networks to analyze data, and is often used in
Machine Learning applications. Related terms include neural network, convolutional neural network, and
recurrent neural network. Deep learning is being increasingly used in Process Safety management to
improve the accuracy and effectiveness of safety systems.
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Digital Twin is a virtual replica of a physical system or process, and is a key concept in Process Safety
management. Related terms include digital twin technology, digital twin modeling, and digital twin
simulation. Digital twins are being increasingly used in Process Safety management to improve the
efficiency and effectiveness of safety systems.

Dynamic Simulation is the process of simulating the behavior of a system or process over time, and is a key
application of Machine Learning in Process Safety management. Related terms include dynamic modeling,
dynamic analysis, and dynamic optimization. Dynamic simulation is used in Process Safety to analyze the
behavior of complex systems and identify potential safety risks.

Edge Computing is a type of computing where data is processed at the edge of the network, rather than in
a central location, and is often used in Machine Learning applications. Related terms include edge
computing architecture, edge computing platform, and edge computing security. Edge computing is
commonly used in Process Safety management to provide real-time processing and analysis of data.

Fault Tolerant refers to the ability of a system or process to continue operating even if one or more
components fail, and is a key concept in Process Safety management. Related terms include fault tolerance,
fault detection, and fault correction. Fault tolerant systems are critical in Process Safety management, as
they can help to prevent accidents or equipment damage.

Fault Detection is the process of identifying faults or failures in a system or process, and is a key application
of Machine Learning in Process Safety management. Related terms include fault diagnosis, fault prognosis,
and condition monitoring. Fault detection is used in Process Safety to identify potential safety risks and
prevent equipment failures.

Feedback Control is a type of control system that uses feedback from the process to adjust the control
actions, and is a key concept in Process Safety management. Related terms include feedback loop, feedback
controller, and feedback algorithm. Feedback control systems are commonly used in Process Safety
management to ensure that processes are operating within safe limits.

Functional Safety refers to the ability of a system or process to perform its intended function, and is a key
concept in Process Safety management. Related terms include functional safety management, functional
safety engineering, and functional safety standards. Functional safety is critical in Process Safety
management, as equipment failures or malfunctions can have serious consequences.

Generative Model is a type of machine learning model that is used to generate new data samples, and is
often used in Machine Learning applications. Related terms include generative adversarial network,
variational autoencoder, and generative model training. Generative models are being increasingly used in
Process Safety management to improve the accuracy and effectiveness of safety systems.

Hazard Analysis is the process of identifying and assessing potential hazards in a system or process, and is a
key application of Machine Learning in Process Safety management. Related terms include hazard
identification, hazard assessment, and risk analysis. Hazard analysis is used in Process Safety to identify
potential safety risks and prevent accidents.
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Human Machine Interface refers to the interface between humans and machines, and is a key concept in
Process Safety management. Related terms include human factors engineering, user experience design, and
human computer interaction. Human machine interfaces are critical in Process Safety management, as they
can help to prevent accidents or equipment damage.

Incident Reporting is the process of reporting and documenting incidents, such as accidents or near misses,
and is a key application of Machine Learning in Process Safety management. Related terms include incident
investigation, incident analysis, and incident prevention. Incident reporting is used in Process Safety to
identify potential safety risks and prevent future incidents.

Industrial Control System is a type of control system that is used to control and regulate industrial
processes, and is a key concept in Process Safety management. Related terms include industrial control
system security, industrial control system architecture, and industrial control system standards. Industrial
control systems are critical in Process Safety management, as they are used to ensure that processes are
operating within safe limits.

Inferential Modeling is the process of using data and statistical techniques to make inferences about a
system or process, and is a key application of Machine Learning in Process Safety management. Related
terms include inferential statistics, inferential modeling, and predictive modeling. Inferential modeling is
used in Process Safety to analyze the behavior of complex systems and identify potential safety risks.

Intelligent System is a type of system that uses artificial intelligence and machine learning to analyze data
and make decisions, and is a key concept in Machine Learning applications. Related terms include intelligent
system architecture, intelligent system design, and intelligent system deployment. Intelligent systems are
being increasingly used in Process Safety management to improve the efficiency and effectiveness of safety
systems.

Internet of Things refers to the network of physical devices, vehicles, and other items that are embedded
with sensors, software, and connectivity, and is a key concept in Machine Learning applications. Related
terms include internet of things architecture, internet of things security, and internet of things standards.
The internet of things is being increasingly used in Process Safety management to improve the efficiency
and effectiveness of safety systems.

Life Cycle refers to the stages that a system or process goes through, from design to decommissioning, and
is a key concept in Process Safety management. Related terms include life cycle assessment, life cycle
costing, and life cycle management. Life cycle management is critical in Process Safety management, as it
can help to identify potential safety risks and prevent accidents.

Machine Learning is a type of artificial intelligence that uses data and algorithms to train models and make
predictions, and is a key concept in Machine Learning applications. Related terms include machine learning
algorithm, machine learning model, and machine learning training. Machine learning is being increasingly
used in Process Safety management to improve the accuracy and effectiveness of safety systems.

Maintenance Strategy refers to the approach used to maintain equipment and systems, and is a key concept
in Process Safety management. Related terms include maintenance planning, maintenance scheduling, and
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maintenance execution. Maintenance strategies are critical in Process Safety management, as equipment
failures or malfunctions can have serious consequences.

Model Predictive Control is a type of control system that uses models to predict the behavior of a system or
process, and is a key application of Machine Learning in Process Safety management. Related terms include
model predictive control algorithm, model predictive control design, and model predictive control
implementation. Model predictive control is used in Process Safety to analyze the behavior of complex
systems and identify potential safety risks.

Neural Network is a type of machine learning model that is inspired by the structure and function of the
brain, and is often used in Machine Learning applications. Related terms include neural network
architecture, neural network training, and neural network deployment. Neural networks are being
increasingly used in Process Safety management to improve the accuracy and effectiveness of safety
systems.

Operational Excellence refers to the ability of an organization to achieve operational excellence, and is a key
concept in Process Safety management. Related terms include operational excellence strategy, operational
excellence framework, and operational excellence metrics. Operational excellence is critical in Process Safety
management, as it can help to identify potential safety risks and prevent accidents.

Optimization Technique is a method used to optimize the performance of a system or process, and is a key
application of Machine Learning in Process Safety management. Related terms include optimization
algorithm, optimization problem, and optimization solution. Optimization techniques are used in Process
Safety to analyze the behavior of complex systems and identify potential safety risks.

Performance Metric is a measure used to evaluate the performance of a system or process, and is a key
concept in Process Safety management. Related terms include performance metric definition, performance
metric calculation, and performance metric analysis. Performance metrics are critical in Process Safety
management, as they can help to identify potential safety risks and prevent accidents.

Predictive Maintenance is the process of using data and analytics to predict when maintenance is required,
and is a key application of Machine Learning in Process Safety management. Related terms include
predictive maintenance strategy, predictive maintenance planning, and predictive maintenance execution.
Predictive maintenance is used in Process Safety to identify potential safety risks and prevent equipment
failures.

Process Hazard Analysis is the process of identifying and assessing potential hazards in a process, and is a
key application of Machine Learning in Process Safety management. Related terms include process hazard
analysis methodology, process hazard analysis software, and process hazard analysis training. Process
hazard analysis is used in Process Safety to identify potential safety risks and prevent accidents.

Process Safety Management refers to the management of process safety risks, and is a key concept in
Process Safety management. Related terms include process safety management system, process safety
management framework, and process safety management standards. Process safety management is critical
in Process Safety management, as it can help to identify potential safety risks and prevent accidents.
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Real Time Processing is the process of analyzing data in real-time, and is a key application of Machine
Learning in Process Safety management. Related terms include real-time processing architecture, real-time
processing platform, and real-time processing algorithm. Real-time processing is used in Process Safety to
analyze the behavior of complex systems and identify potential safety risks.

Reliability Centered Maintenance is a type of maintenance that focuses on ensuring the reliability of
equipment and systems, and is a key concept in Process Safety management. Related terms include
reliability centered maintenance strategy, reliability centered maintenance planning, and reliability centered
maintenance execution. Reliability centered maintenance is used in Process Safety to identify potential
safety risks and prevent equipment failures.

Risk Analysis is the process of identifying and assessing potential risks, and is a key application of Machine
Learning in Process Safety management. Related terms include risk analysis methodology, risk analysis
software, and risk analysis training. Risk analysis is used in Process Safety to identify potential safety risks
and prevent accidents.

Risk Based Inspection is a type of inspection that focuses on identifying and assessing potential risks, and is
a key concept in Process Safety management. Related terms include risk based inspection methodology, risk
based inspection software, and risk based inspection training. Risk based inspection is used in Process
Safety to identify potential safety risks and prevent equipment failures.

Root Cause Analysis is the process of identifying the underlying causes of a problem or incident, and is a
key application of Machine Learning in Process Safety management. Related terms include root cause
analysis methodology, root cause analysis software, and root cause analysis training. Root cause analysis is
used in Process Safety to identify potential safety risks and prevent future incidents.

Safety Case is a document that provides a structured approach to assessing and managing safety risks, and
is a key concept in Process Safety management. Related terms include safety case methodology, safety case
framework, and safety case standards. Safety cases are critical in Process Safety management, as they can
help to identify potential safety risks and prevent accidents.

Safety Culture refers to the shared values, beliefs, and attitudes that exist within an organization, and is a
key concept in Process Safety management. Related terms include safety culture definition, safety culture
assessment, and safety culture improvement. Safety culture is critical in Process Safety management, as it
can help to identify potential safety risks and prevent accidents.

Self Organizing Map is a type of neural network that is used for clustering and visualization, and is often
used in Machine Learning applications. Related terms include self organizing map algorithm, self organizing
map training, and self organizing map deployment. Self organizing maps are being increasingly used in
Process Safety management to improve the accuracy and effectiveness of safety systems.

Sensors and Actuators are devices that are used to measure and control physical parameters, and are a key
concept in Process Safety management. Related terms include sensor technology, actuator technology, and
sensor actuator systems. Sensors and actuators are critical in Process Safety management, as they can help
to prevent accidents or equipment damage.
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Simulation Based Training is a type of training that uses simulation models to train personnel, and is a key
application of Machine Learning in Process Safety management. Related terms include simulation based
training methodology, simulation based training software, and simulation based training deployment.
Simulation based training is used in Process Safety to improve the skills and knowledge of personnel.

Supervisory Control and Data Acquisition is a type of control system that is used to monitor and control
industrial processes, and is a key concept in Process Safety management. Related terms include supervisory
control and data acquisition architecture, supervisory control and data acquisition platform, and supervisory
control and data acquisition security. Supervisory control and data acquisition systems are critical in Process
Safety management, as they are used to ensure that processes are operating within safe limits.

System Reliability refers to the ability of a system to perform its intended function, and is a key concept in
Process Safety management. Related terms include system reliability engineering, system reliability analysis,
and system reliability modeling. System reliability is critical in Process Safety management, as equipment
failures or malfunctions can have serious consequences.

Time Series Analysis is the process of analyzing data that varies over time, and is a key application of
Machine Learning in Process Safety management. Related terms include time series analysis methodology,
time series analysis software, and time series analysis training. Time series analysis is used in Process Safety
to analyze the behavior of complex systems and identify potential safety risks.

Unmanned Aerial Vehicle is a type of vehicle that is used to inspect and monitor industrial processes, and is
a key concept in Process Safety management. Related terms include unmanned aerial vehicle technology,
unmanned aerial vehicle deployment, and unmanned aerial vehicle applications. Unmanned aerial vehicles
are being increasingly used in Process Safety management to improve the efficiency and effectiveness of
safety systems.

Variable Importance is a measure of the importance of a variable in a machine learning model, and is a key
concept in Machine Learning applications. Related terms include variable importance calculation, variable
importance analysis, and variable importance interpretation. Variable importance is critical in Process Safety
management, as it can help to identify potential safety risks and prevent accidents.

Virtual Reality is a type of technology that is used to create immersive and interactive environments, and is
a key application of Machine Learning in Process Safety management. Related terms include virtual reality
technology, virtual reality deployment, and virtual reality applications. Virtual reality is being increasingly
used in Process Safety management to improve the skills and knowledge of personnel.

Wireless Sensor Network is a type of network that is used to monitor and control industrial processes, and is
a key concept in Process Safety management. Related terms include wireless sensor network architecture,
wireless sensor network platform, and wireless sensor network security. Wireless sensor networks are critical
in Process Safety management, as they can help to prevent accidents or equipment damage.

Work Process refers to the series of tasks and activities that are performed to achieve a specific goal, and is
a key concept in Process Safety management. Related terms include work process definition, work process
analysis, and work process improvement. Work processes are critical in Process Safety management, as they
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can help to identify potential safety risks and prevent accidents.

Workforce Development refers to the process of developing the skills and knowledge of personnel, and is a
key application of Machine Learning in Process Safety management. Related terms include workforce
development strategy, workforce development framework, and workforce development metrics. Workforce
development is critical in Process Safety management, as it can help to improve the skills and knowledge of
personnel and prevent accidents.
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