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Professional Certificate in AI for Asset Integrity Management in Petroleum Engineering

Computer Vision for Equipment Inspection

Algorithm: A set of rules or instructions given to a computer to solve a problem or perform a task. In
Computer Vision, algorithms are used to process and analyze images to extract useful information.

Artificial Intelligence (AI): The simulation of human intelligence in machines that are programmed to think
and learn like humans. AI is used in Computer Vision for Equipment Inspection to identify and classify
defects in equipment.

Asset Integrity Management (AIM): The process of ensuring the integrity of physical assets, such as
equipment and infrastructure, to maintain safety, reliability, and efficiency. Computer Vision is used in AIM
to inspect equipment and detect defects before they become critical.

Convolutional Neural Networks (CNNs): A type of deep learning algorithm used in Computer Vision for
image recognition and classification tasks. CNNs are designed to process data with a grid-like topology,
such as an image, and can identify features such as edges, shapes, and textures.

Defect Detection: The process of identifying and classifying defects in equipment using Computer Vision.
Defect detection can help prevent equipment failure, reduce maintenance costs, and improve safety.

Deep Learning: A subset of machine learning that uses artificial neural networks with many layers to learn
and make decisions. Deep learning algorithms can automatically extract features from data, such as images,
and are used in Computer Vision for Equipment Inspection.

Equipment Inspection: The process of examining equipment to ensure it is functioning properly and to
identify any defects or issues that need to be addressed. Computer Vision is used in Equipment Inspection
to automate the process and improve accuracy and efficiency.

Feature Extraction: The process of identifying and extracting useful features from data, such as images, to
be used in machine learning algorithms. In Computer Vision, feature extraction can be done manually or
automatically using deep learning algorithms.

Image Processing: The manipulation and analysis of digital images to extract useful information. Image
processing techniques include filtering, segmentation, and feature extraction.

Machine Learning: A subset of AI that uses algorithms to learn from data and make decisions or predictions.
Machine learning algorithms can be supervised, unsupervised, or reinforcement learning.

Object Detection: The process of identifying and locating objects in an image or video. Object detection is
used in Computer Vision for Equipment Inspection to identify and classify equipment and defects.

Pattern Recognition: The process of identifying and classifying patterns in data. In Computer Vision, pattern
recognition is used to identify and classify defects in equipment.
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Pixel: The smallest unit of a digital image, representing a single color or intensity value. Pixels are arranged
in a grid to form an image.

Segmentation: The process of dividing an image into distinct regions or segments based on color, texture,
or other features. Segmentation is used in Computer Vision for Equipment Inspection to identify and isolate
equipment or defects.

Supervised Learning: A type of machine learning where the algorithm is trained on labeled data, meaning
the correct output is provided for each input. Supervised learning algorithms are used in Computer Vision
for Equipment Inspection to identify and classify defects.

Texture Analysis: The process of identifying and analyzing patterns in the texture of an image. Texture
analysis is used in Computer Vision for Equipment Inspection to identify and classify defects based on
surface texture.

Transfer Learning: The process of using a pre-trained machine learning model as a starting point for a new
model. Transfer learning can save time and resources by leveraging the knowledge gained from training on
a large dataset.

Unsupervised Learning: A type of machine learning where the algorithm is trained on unlabeled data,
meaning no correct output is provided. Unsupervised learning algorithms are used in Computer Vision for
Equipment Inspection to identify patterns or anomalies in data.

Visual Inspection: The process of examining equipment using visual methods, such as cameras or sensors,
to identify any defects or issues. Visual inspection is used in Computer Vision for Equipment Inspection to
automate the process and improve accuracy and efficiency.

In summary, Computer Vision for Equipment Inspection is a crucial aspect of AI for Asset Integrity
Management in Petroleum Engineering. The glossary terms provided cover key concepts and techniques
used in this field, including algorithms, artificial intelligence, asset integrity management, convolutional
neural networks, defect detection, deep learning, equipment inspection, feature extraction, image
processing, machine learning, object detection, pattern recognition, pixel, segmentation, supervised
learning, texture analysis, transfer learning, unsupervised learning, and visual inspection. Understanding
these terms and techniques is essential for anyone working in this field, and can help improve safety,
reliability, and efficiency in equipment maintenance and inspection.
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