Computer and Machine Vision: Theory,
Algorithms, and Practicalities

Computer and machine vision are rapidly evolving fields that are having a
major impact on a wide range of industries, including manufacturing,
healthcare, transportation, and security. Computer vision is the ability of a
computer to "see" and understand the world around it, while machine vision
is the ability of a machine to "see" and understand the world around it for
the purpose of making decisions.

In this article, we will provide an overview of the theory, algorithms, and
practicalities of computer and machine vision. We will begin by discussing
the basic concepts of computer and machine vision, and then we will
explore some of the most important algorithms used in these fields. Finally,
we will discuss some of the practical challenges that must be overcome in
order to develop successful computer and machine vision systems.

Computer vision and machine vision are based on the principle that images
can be represented as a collection of pixels. Each pixel represents a small
area of the image, and the color of the pixel is determined by the amount of
light that is reflected from that area. By analyzing the colors and patterns of
pixels in an image, a computer or machine can learn to recognize objects,
scenes, and events.

Computer and Machine Vision: Theory, Algorithms,
Practicalities vy E. R. Davies

5outof 5
Language : English
File size : 15401 KB

Text-to-Speech : Enabled


https://readingroom.deedeebook.com/reads.html?pdf-file=eyJjdCI6ImVQeXNqbnNRcVhKd292UEoxWlF1TXlMampJc2lIT2VxUXgxSkR0TXJJYk83OGgrWWNSQXkzeWNGQVpiQlpkdXNLODd6Vld5WGhPY21rTitXVkQ2MUFtOWdpQW02cHc0Wm1uTzhidXZMRlFmSWJ5Vzk1aWdRRWVEMW9zQnJ4VHlSK3FcL1R3Y29Zem9LZlpcLzZmVlJFaXh5ZWFsM3RaNWNBVGJnR0tsYnA2SUhZdDhHWXpSWDUyQThodGxKN0kwWUI0SklQNzJUbnpuMm04VHN4eGxiYTllUT09IiwiaXYiOiJhMzJiMTEyYzZmMjRmNmJkMTZlZDZlZTdkMTk1OTQ0YyIsInMiOiJkNjJhYTU5ZTEzYjRhOTNkIn0%3D

Screen Reader : Supported
Enhanced typesetting : Enabled

Print length : 1755 pages
Paperback : 26 pages

Item Weight : 3.04 ounces
Dimensions : 8.25x0.07 x 6 inches

<
"
<" DOWNLOAD E-BOOK B

The basic steps involved in computer and machine vision are:

1. Image acquisition: The first step is to acquire an image of the scene
that is being analyzed. This can be done using a camera, a scanner, or
another image-capturing device.

2. Image preprocessing: Once an image has been acquired, it is
typically preprocessed to remove noise and other artifacts. This can be
done using a variety of techniques, such as filtering, smoothing, and
thresholding.

3. Feature extraction: The next step is to extract features from the
preprocessed image. Features are characteristics of the image that
can be used to identify objects, scenes, and events. Some common
features include color, shape, texture, and motion.

4. Classification: Once features have been extracted, they can be used
to classify the image. This can be done using a variety of machine
learning algorithms, such as support vector machines, decision trees,
and neural networks.

There are a wide variety of algorithms that can be used for computer and
machine vision tasks. Some of the most common algorithms include:
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Edge detection: Edge detection algorithms are used to detect the
boundaries of objects in an image. This can be done using a variety of
techniques, such as the Sobel operator, the Canny edge detector, and
the Hough transform.

Segmentation: Segmentation algorithms are used to divide an image
into different regions. This can be done using a variety of techniques,
such as region growing, watershed segmentation, and graph-based
segmentation.

Object recognition: Object recognition algorithms are used to identify
objects in an image. This can be done using a variety of techniques,
such as template matching, feature matching, and deep learning.

Scene understanding: Scene understanding algorithms are used to
understand the meaning of a scene. This can be done using a variety
of techniques, such as object recognition, image segmentation, and
semantic reasoning.

There are a number of practical challenges that must be overcome in order

to develop successful computer and machine vision systems. Some of the

most common challenges include:

lllumination: The amount of light that is available can have a
significant impact on the quality of an image. Computer and machine
vision systems must be able to operate under a variety of lighting
conditions, from bright sunlight to dim indoor lighting.

Noise: Noise is a common problem in images. Noise can be caused
by a variety of factors, such as camera shake, sensor defects, and
atmospheric conditions. Computer and machine vision systems must



be able to remove noise from images without losing important
information.

= Occlusion: Occlusion occurs when one object blocks another object
from view. Occlusion can make it difficult to recognize objects and
understand scenes. Computer and machine vision systems must be
able to handle occlusion in order to operate effectively in the real
world.

Computer and machine vision are rapidly evolving fields that are having a
major impact on a wide range of industries. By understanding the theory,
algorithms, and practicalities of these fields, you can develop computer and
machine vision systems that can solve real-world problems.
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