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Professional Certificate in Al for Chemical Engineering

Computer Vision

Computer vision is a field of artificial intelligence that enables machines to interpret and understand the
visual world. It involves the development of algorithms and techniques that allow computers to extract
meaningful information from images or videos. In the context of chemical engineering, computer vision
plays a crucial role in various applications such as quality control, process monitoring, and analysis of
complex data sets.

Key Terms:

1. Image Processing: Image processing refers to the techniques used to enhance, analyze, and interpret
digital images. It involves operations such as filtering, segmentation, and feature extraction to extract
relevant information from images.

2. Feature Extraction: Feature extraction is the process of identifying and selecting relevant information or
patterns from an image. Features can be characteristics such as edges, textures, colors, or shapes that are
used to represent objects in an image.

3. Object Detection: Object detection is a computer vision task that involves identifying and locating specific
objects within an image or video. It is commonly used in applications like surveillance, autonomous vehicles,
and facial recognition.

4. Classification: Classification is a machine learning task that involves categorizing objects or images into
predefined classes or categories. It is used in various computer vision applications to label and organize
visual data.

5. Segmentation: Image segmentation is the process of partitioning an image into multiple segments or
regions based on certain criteria. It is used to separate objects of interest from the background in an image.

6. Convolutional Neural Networks (CNNs): CNNs are a type of deep learning algorithm commonly used in
computer vision tasks. They are designed to automatically learn hierarchical features from images through
convolutional layers.

7. Optical Character Recognition (OCR): OCR is a technology that enables computers to recognize and
interpret text from images or scanned documents. It is widely used in applications such as document
digitization and text extraction.

8. Pose Estimation: Pose estimation is the task of estimating the position and orientation of objects in an
image or video. It is used in applications like augmented reality, robotics, and motion tracking.

9. Depth Estimation: Depth estimation is the process of estimating the distance of objects from a camera in
a scene. It is essential for applications like 3D reconstruction, virtual reality, and object tracking.

10. Image Registration: Image registration is the process of aligning multiple images or frames of a video to

Read online: https://learnuni.com/guides/3294557/computer-vision LearnUNI - 27 Jun 2026



LearnUNI GUIDE

LEARNING SHOULD BE FREE

a common coordinate system. It is used in applications like medical imaging, remote sensing, and video
stabilization.

Practical Applications:

1. Quality Control: Computer vision systems are used in manufacturing industries for quality control
purposes. They can inspect products on assembly lines, detect defects or anomalies, and ensure consistency
in production.

2. Process Monitoring: Computer vision is employed in chemical engineering for monitoring and controlling
industrial processes. It can analyze visual data from sensors and cameras to optimize process parameters
and detect abnormalities.

3. Augmented Reality: Augmented reality applications rely on computer vision for overlaying digital
information or graphics onto the real world. It is used in fields like architecture, education, and
entertainment for enhancing user experiences.

4. Autonomous Vehicles: Computer vision plays a critical role in enabling autonomous vehicles to perceive
and navigate their surroundings. It helps in detecting obstacles, recognizing traffic signs, and making real-
time decisions for safe driving.

Challenges:

1. Data Variability: One of the main challenges in computer vision is dealing with variations in data such as
lighting conditions, camera angles, and object appearances. Models need to be robust and adaptable to
different scenarios.

2. Overfitting: Overfitting occurs when a model performs well on training data but fails to generalize to
unseen data. It is a common issue in computer vision algorithms, and techniques like data augmentation
and regularization are used to prevent it.

3. Computational Complexity: Computer vision algorithms often require significant computational resources
and processing power, especially for tasks like object detection and image segmentation. Optimizing
algorithms for efficiency is crucial to real-time applications.

4. Interpretability: The interpretability of computer vision models is a challenge as deep learning algorithms
can be complex and difficult to understand. Ensuring transparency and explainability in Al systems is
essential for building trust and reliability.

In conclusion, computer vision has revolutionized the way we interact with visual data and has numerous
applications across various industries, including chemical engineering. By understanding key terms, practical
applications, and challenges in computer vision, professionals can leverage this technology to drive
innovation and improve processes in their respective fields.
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