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Computer Vision

Computer Vision
Computer vision is a field of artificial intelligence that enables computers to interpret and understand the
visual world. It involves developing algorithms and systems that can automatically extract information from
images or videos. Computer vision has a wide range of applications, from facial recognition to autonomous
vehicles.

Image Processing
Image processing is a fundamental component of computer vision. It involves manipulating digital images
to improve their quality or extract useful information. Image processing techniques can include filtering,
edge detection, and image segmentation.

Feature Extraction
Feature extraction is the process of selecting and representing important characteristics of an image. These
features can include edges, corners, textures, or colors. Feature extraction is crucial for tasks such as object
recognition and image classification.

Object Detection
Object detection is the process of locating and classifying objects within an image or video. This task is
essential for applications like surveillance, autonomous driving, and augmented reality. Object detection
algorithms typically use techniques such as sliding window and region-based methods.

Image Classification
Image classification is the task of assigning a label or category to an image. This is one of the most common
applications of computer vision, with uses ranging from identifying animals in wildlife photos to detecting
diseases in medical images. Convolutional neural networks (CNNs) are often used for image classification
tasks.

Deep Learning
Deep learning is a subset of machine learning that uses neural networks with multiple layers to learn
complex patterns from data. Deep learning has revolutionized computer vision by enabling the
development of powerful models for tasks like image recognition and object detection.

Convolutional Neural Networks (CNNs)
CNNs are a type of deep neural network that is particularly well-suited for processing visual data. They use
convolutional layers to extract features from images and are widely used in computer vision tasks like image
classification and object detection.

Facial Recognition
Facial recognition is a technology that identifies or verifies individuals by analyzing patterns based on their
facial features. It is used in security systems, social media platforms, and mobile devices. Facial recognition

Read online: https://certificates.uksm.org.uk/guides/2970040/
computer-vision

London School of Planning and Management · 21 Jun 2026



G U I D E

systems often use techniques like face detection, feature extraction, and matching algorithms.

Augmented Reality (AR)
Augmented reality is a technology that overlays digital information or virtual objects onto the real world. AR
applications often rely on computer vision algorithms to track and interact with the physical environment.
Examples of AR include Snapchat filters and mobile games like Pokemon Go.

Object Tracking
Object tracking is the process of following a specific object or multiple objects over time in a video
sequence. This is essential for applications like surveillance, sports analysis, and robotics. Object tracking
algorithms can use techniques such as optical flow, Kalman filters, and deep learning.

Image Segmentation
Image segmentation is the task of partitioning an image into multiple segments or regions based on certain
criteria. This is useful for tasks like object detection, image editing, and medical image analysis.
Segmentation algorithms can be based on clustering, edge detection, or deep learning.

Scene Understanding
Scene understanding refers to the ability of a computer vision system to interpret and comprehend a visual
scene. This involves recognizing objects, understanding their relationships, and inferring the context of the
scene. Scene understanding is crucial for applications like autonomous navigation and video surveillance.

Generative Adversarial Networks (GANs)
GANs are a type of deep learning model that consists of two neural networks, a generator and a
discriminator, that are trained adversarially. GANs are used for tasks like image generation, style transfer,
and image enhancement. They have been applied to create realistic images of non-existent faces or
artworks.

Semantic Segmentation
Semantic segmentation is a more advanced form of image segmentation that assigns a class label to each
pixel in an image. This enables pixel-level understanding of the image and is used in applications like
autonomous driving, medical image analysis, and robotic vision.

Human Pose Estimation
Human pose estimation is the task of detecting and localizing key points on the human body, such as joints
and limbs, in images or videos. This is important for applications like action recognition, sports analysis, and
virtual try-on experiences. Pose estimation algorithms can use techniques like heatmap regression or part
affinity fields.

Depth Estimation
Depth estimation is the process of predicting the distance of objects from the camera in an image or video.
This is important for tasks like 3D reconstruction, augmented reality, and autonomous driving. Depth
estimation algorithms can use stereo vision, structured light, or monocular depth cues.

Challenges in Computer Vision
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Despite the advancements in computer vision technology, several challenges still exist in the field. Some of
the key challenges include:

1. **Data Quality:** Computer vision models require large amounts of high-quality labeled data for training.
Obtaining and annotating such datasets can be time-consuming and expensive.
2. **Variability:** Images captured in the real world can vary in lighting conditions, viewpoints, and
backgrounds, making it challenging for computer vision models to generalize across different scenarios.
3. **Interpretability:** Deep learning models used in computer vision are often considered black boxes,
making it difficult to interpret their decisions and understand how they arrive at a particular result.
4. **Robustness:** Computer vision systems need to be robust to noise, occlusions, and other variations in
the input data to perform reliably in real-world applications.
5. **Ethical Concerns:** The use of computer vision technology, especially in areas like surveillance and
facial recognition, raises ethical concerns related to privacy, bias, and potential misuse.

Applications of Computer Vision
Computer vision has a wide range of applications across various industries and domains. Some of the key
applications include:

1. **Autonomous Vehicles:** Computer vision is essential for enabling self-driving cars to perceive and
navigate their surroundings using sensors and cameras.
2. **Healthcare:** Computer vision is used in medical imaging for tasks like diagnosing diseases from X-
rays, analyzing MRI scans, and tracking the progression of conditions.
3. **Retail:** Computer vision is used in retail for tasks like inventory management, customer tracking, and
personalized shopping experiences.
4. **Security:** Computer vision is used in security systems for tasks like facial recognition, object detection,
and surveillance monitoring.
5. **Entertainment:** Computer vision is used in the entertainment industry for applications like virtual
reality, augmented reality, and special effects in movies and games.

Future Trends in Computer Vision
The field of computer vision is rapidly evolving, with several emerging trends shaping its future
development. Some of the key trends include:

1. **Self-Supervised Learning:** Self-supervised learning methods are gaining popularity in computer vision,
enabling models to learn from unlabeled data and reduce the need for manual annotations.
2. **Continual Learning:** Continual learning techniques are being developed to enable computer vision
models to adapt to new data and tasks over time without forgetting previously learned information.
3. **Explainable AI:** Efforts are being made to improve the interpretability of computer vision models by
developing techniques that explain their decisions and make them more transparent to users.
4. **Cross-Modal Learning:** Cross-modal learning approaches are being explored to enable computer
vision models to learn from multiple modalities, such as images, text, and audio, to improve performance
on complex tasks.
5. **Edge Computing:** With the proliferation of Internet of Things (IoT) devices, there is a growing interest
in deploying lightweight computer vision models on edge devices to enable real-time processing and
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reduce latency.

In conclusion, computer vision is a dynamic and rapidly evolving field that holds immense potential for
transforming various industries and domains. By understanding key concepts and vocabulary in computer
vision, learners can explore the diverse applications, challenges, and future trends in this exciting field of
artificial intelligence.
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