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Graduate Certificate in Adopting AI for Infection Prevention and Control

Computer Vision and Image Analysis

Algorithm: A set of rules or instructions given to a computer to solve a problem or accomplish a task. In
Computer Vision and Image Analysis, algorithms are used to process and analyze images, such as object
detection or image segmentation.

Artificial Intelligence (AI): The simulation of human intelligence in machines that are programmed to think
and learn. AI includes various subfields, such as Machine Learning, Deep Learning, and Computer Vision.

Computer Vision: A field of study focused on enabling computers to interpret and understand visual
information from the world, such as images and videos. Computer Vision involves various techniques, such
as image processing, pattern recognition, and machine learning.

Deep Learning: A subset of Machine Learning that uses artificial neural networks with many layers to learn
and represent data. Deep Learning models can automatically learn complex features and representations
from large datasets, making them highly effective in Computer Vision tasks such as image classification and
object detection.

Edge Detection: A technique used in Computer Vision to identify the boundaries of objects within an image.
Edge detection algorithms, such as the Sobel, Prewitt, or Canny operators, identify changes in image
intensity and use them to define the edges of objects.

Feature Extraction: The process of identifying and extracting the most relevant and distinctive features from
an image, such as color, texture, or shape. Feature extraction algorithms, such as Histogram of Oriented
Gradients (HOG) or Scale-Invariant Feature Transform (SIFT), are used to extract features that can be used
for image analysis tasks such as object detection or image classification.

Image Analysis: The process of extracting meaningful information from images, such as object detection,
image segmentation, or image classification. Image analysis involves various techniques, such as image
processing, pattern recognition, and machine learning.

Image Classification: A task in Computer Vision that involves categorizing images into predefined classes
based on their content. Image classification algorithms use various features, such as color, texture, or shape,
to identify and classify objects within an image.

Image Processing: The manipulation and transformation of images to enhance or extract useful information.
Image processing techniques, such as filtering, thresholding, or edge detection, are used to improve image
quality, remove noise, or extract features for image analysis tasks.
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Image Segmentation: The process of partitioning an image into multiple regions or segments based on
their visual properties, such as color, texture, or intensity. Image segmentation algorithms are used to
identify and separate objects or regions of interest within an image, making it easier to analyze and
interpret.

Machine Learning (ML): A subset of Artificial Intelligence that involves training algorithms to learn patterns
and make predictions based on data. Machine Learning includes various techniques, such as supervised
learning, unsupervised learning, and reinforcement learning.

Object Detection: A task in Computer Vision that involves identifying and locating objects within an image.
Object detection algorithms use various features, such as color, texture, or shape, to identify and locate
objects within an image, making it easier to analyze and interpret.

Pattern Recognition: The process of identifying and classifying patterns or features within data, such as
images or signals. Pattern recognition algorithms, such as decision trees or k-nearest neighbors, are used to
identify and classify patterns within data based on their characteristics.

Supervised Learning: A type of Machine Learning that involves training algorithms using labeled data, where
the correct output or label is provided for each input. Supervised learning algorithms are used to make
predictions or classify new data based on the patterns learned from the labeled data.

Unsupervised Learning: A type of Machine Learning that involves training algorithms using unlabeled data,
where the correct output or label is not provided for each input. Unsupervised learning algorithms are used
to identify patterns or structures within data based on their inherent characteristics.

Visual Surveillance: The use of Computer Vision and Image Analysis techniques to monitor and analyze
visual information from cameras or other imaging devices. Visual surveillance systems are used in various
applications, such as security, traffic monitoring, or healthcare.

These glossary terms are commonly used in the field of Computer Vision and Image Analysis, particularly in
the context of the Graduate Certificate in Adopting AI for Infection Prevention and Control. Understanding
these terms is essential for mastering the concepts and techniques used in this field and applying them to
real-world problems. By learning these terms and their related concepts, learners can develop the skills and
knowledge needed to design and implement effective Computer Vision and Image Analysis solutions for
infection prevention and control.

One example of the practical application of Computer Vision and Image Analysis in infection prevention and
control is the use of thermal imaging cameras to detect fevers in individuals. In this application, thermal
imaging cameras capture images of individuals' faces, and image processing algorithms are used to identify
and measure their facial temperature. Object detection algorithms can then be used to identify and track
individuals within the image, making it easier to monitor and detect fevers in large crowds or public spaces.
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Another example is the use of Computer Vision and Image Analysis in medical imaging to detect and
diagnose infections or diseases. In this application, image processing and analysis algorithms are used to
enhance and interpret medical images, such as X-rays or CT scans, to identify and diagnose infections or
diseases in patients. Object detection and segmentation algorithms can be used to identify and locate
specific regions of interest within the image, such as tumors or lesions, making it easier to diagnose and
treat patients.

However, there are also challenges and limitations to the use of Computer Vision and Image Analysis in
infection prevention and control. One challenge is the need for large and diverse datasets to train and
validate the algorithms used in Computer Vision and Image Analysis. Without adequate data, the algorithms
may not be able to accurately or reliably identify or classify objects or patterns within the images.

Another challenge is the need for robust and accurate algorithms that can handle variations in lighting,
perspective, or image quality. In some cases, variations in these factors may affect the performance of the
algorithms, leading to false positives or negatives in the detection or classification of objects or patterns.

Finally, there are also ethical and privacy concerns related to the use of Computer Vision and Image Analysis
in infection prevention and control. In some cases, the use of these technologies may raise concerns about
individual privacy or consent, particularly in public spaces or medical settings. It is essential to address these
concerns and ensure that the use of Computer Vision and Image Analysis in infection prevention and
control is transparent, ethical, and respectful of individual privacy and autonomy.

In conclusion, Computer Vision and Image Analysis are essential tools in the field of infection prevention
and control, with various applications and techniques used to analyze and interpret visual information from
images or videos. By learning the key concepts and terms related to Computer Vision and Image Analysis,
learners can develop the skills and knowledge needed to design and implement effective solutions for
infection prevention and control. However, there are also challenges and limitations to the use of these
technologies, and it is essential to address these issues and ensure that the use of Computer Vision and
Image Analysis is ethical, transparent, and respectful of individual privacy and autonomy.
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