Healthg%;é GLOSSARY

Professional Certificate in Al for Asset Integrity Management in Petroleum Engineering

Ethical and Social Considerations in Al

Algorithmic Bias: Algorithmic bias refers to the presence of prejudice or unfairness in the outcomes
produced by artificial intelligence (Al) systems, which is often a result of biased data or biased decision-
making processes. Related terms include fairness, discrimination, and explainability. Al systems that exhibit
algorithmic bias can lead to unfair treatment of certain individuals or groups, and can perpetuate existing
social inequalities. Ensuring that Al systems are free from bias is a critical ethical consideration in Al for asset
integrity management in petroleum engineering.

Artificial Intelligence (Al): Al refers to the development of computer systems that can perform tasks that
typically require human intelligence, such as visual perception, speech recognition, decision-making, and
language translation. Al systems can be classified as either narrow or general, with narrow Al designed to
perform specific tasks and general Al capable of performing any intellectual task that a human being can.
Related terms include machine learning, deep learning, and neural networks. Al has the potential to
revolutionize the petroleum engineering industry by enabling more efficient and effective asset integrity
management.

Data Privacy: Data privacy refers to the protection of personal information and data from unauthorized
access, use, or disclosure. In the context of Al for asset integrity management in petroleum engineering,
data privacy is a critical ethical consideration as Al systems often require access to sensitive data, such as
information about equipment performance, maintenance schedules, and operational processes. Related
terms include data security, data protection, and data governance. Ensuring data privacy is essential for
maintaining trust and confidence in Al systems and preventing data breaches.

Deep Learning: Deep learning is a subset of machine learning that uses artificial neural networks to model
and solve complex problems. Deep learning algorithms can automatically learn hierarchical feature
representations from large datasets, enabling them to perform tasks such as image recognition, speech
recognition, and natural language processing. Related terms include convolutional neural networks,
recurrent neural networks, and long short-term memory networks. Deep learning has significant potential
for asset integrity management in petroleum engineering, enabling the development of Al systems that can
detect and predict equipment failures, optimize maintenance schedules, and improve operational efficiency.

Discrimination: Discrimination refers to the unfair or unlawful treatment of individuals or groups based on
certain characteristics, such as race, gender, age, or religion. In the context of Al for asset integrity
management in petroleum engineering, discrimination is a critical ethical consideration as Al systems that
exhibit discriminatory behavior can lead to unfair treatment of certain individuals or groups and perpetuate
existing social inequalities. Related terms include algorithmic bias and fairness. Ensuring that Al systems are
free from discrimination is essential for maintaining trust and confidence in Al systems and preventing
unfair treatment.

Explainability: Explainability refers to the ability of Al systems to provide clear and understandable
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explanations for their decisions and actions. In the context of Al for asset integrity management in
petroleum engineering, explainability is a critical ethical consideration as Al systems that are not transparent
in their decision-making processes can be difficult to trust and may lead to unintended consequences.
Related terms include interpretability and transparency. Ensuring that Al systems are explainable is essential
for maintaining trust and confidence in Al systems and enabling effective decision-making.

Fairness: Fairness refers to the absence of bias, discrimination, or unfair treatment in the outcomes
produced by Al systems. In the context of Al for asset integrity management in petroleum engineering,
fairness is a critical ethical consideration as Al systems that are not fair can lead to unfair treatment of
certain individuals or groups and perpetuate existing social inequalities. Related terms include algorithmic
bias and discrimination. Ensuring that Al systems are fair is essential for maintaining trust and confidence in
Al systems and preventing unfair treatment.

General Al: General Al refers to artificial intelligence systems that are capable of performing any intellectual
task that a human being can. Related terms include narrow Al, machine learning, and deep learning. General
Al has the potential to revolutionize the petroleum engineering industry by enabling more efficient and
effective asset integrity management, but also poses significant ethical challenges related to job
displacement, bias, and safety.

Job Displacement: Job displacement refers to the loss of jobs due to the adoption of automation and
artificial intelligence technologies. In the context of Al for asset integrity management in petroleum
engineering, job displacement is a critical ethical consideration as the adoption of Al systems has the
potential to displace human workers and lead to job losses. Related terms include reskilling and upskilling.
Ensuring that workers are equipped with the skills and knowledge necessary to adapt to a changing work
environment is essential for mitigating the negative impacts of job displacement.

Machine Learning: Machine learning is a subset of artificial intelligence that involves the development of
algorithms that can learn from data and improve their performance over time. Machine learning algorithms
can be classified as supervised, unsupervised, or reinforcement learning, and can be used for a wide range
of applications, including image recognition, speech recognition, and natural language processing. Related
terms include deep learning and neural networks. Machine learning has significant potential for asset
integrity management in petroleum engineering, enabling the development of Al systems that can detect
and predict equipment failures, optimize maintenance schedules, and improve operational efficiency.

Narrow Al: Narrow Al refers to artificial intelligence systems that are designed to perform specific tasks or
functions. Related terms include general Al, machine learning, and deep learning. Narrow Al has significant
potential for asset integrity management in petroleum engineering, enabling the development of Al
systems that can perform specific tasks, such as equipment monitoring, predictive maintenance, and
process optimization.

Neural Networks: Neural networks are a type of machine learning algorithm inspired by the structure and
function of the human brain. Neural networks consist of interconnected nodes or neurons, and can be used
for a wide range of applications, including image recognition, speech recognition, and natural language
processing. Related terms include deep learning and artificial neural networks. Neural networks have
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significant potential for asset integrity management in petroleum engineering, enabling the development of
Al systems that can learn from data and improve their performance over time.

Reskilling: Reskilling refers to the process of providing workers with the skills and knowledge necessary to
adapt to a changing work environment. In the context of Al for asset integrity management in petroleum
engineering, reskilling is a critical ethical consideration as the adoption of Al systems has the potential to
displace human workers and lead to job losses. Related terms include upskilling and job displacement.
Ensuring that workers are equipped with the skills and knowledge necessary to adapt to a changing work
environment is essential for mitigating the negative impacts of job displacement.

Safety: Safety refers to the measures taken to prevent accidents, injuries, and harm to individuals and the
environment. In the context of Al for asset integrity management in petroleum engineering, safety is a
critical ethical consideration as Al systems that are not safe can lead to accidents, injuries, and harm to
individuals and the environment. Related terms include risk management and compliance. Ensuring that Al
systems are safe is essential for maintaining trust and confidence in Al systems and preventing accidents,
injuries, and harm.

Supervised Learning: Supervised learning is a type of machine learning algorithm that involves training a
model on labeled data, where the correct output or label is provided for each input. Supervised learning
algorithms can be used for a wide range of applications, including image recognition, speech recognition,
and natural language processing. Related terms include unsupervised learning and reinforcement learning.
Supervised learning has significant potential for asset integrity management in petroleum engineering,
enabling the development of Al systems that can learn from data and improve their performance over time.

Transparency: Transparency refers to the degree to which Al systems are open and understandable to users
and stakeholders. In the context of Al for asset integrity management in petroleum engineering,
transparency is a critical ethical consideration as Al systems that are not transparent can be difficult to trust
and may lead to unintended consequences. Related terms include explainability
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