COMPUTER VISION ENCOMPASSES A SERIES OF INTERCONNECTED STEPS THAT ALLOW
MACHINES TO INTERPRET AND UNDERSTAND VISUAL DATA IN DIGITAL ENVIRONMENTS:

DIGITAL ENVIRONMENTS

In the realm of computer vision, digital environments refer to the space where
visual information is captured and processed. This can include real-world scenes
captured by cameras or other sensors.

ACQUISITION

The initial step involves obtaining image data from the digital environment. This
s often achieved through devices, which capture visual information and convert it
into a digital format.



Cources of [mages:

CAMERAS WORK BY CAPTURING
LIGHT AND CONVERTING IT INTO
A DIGITAL IMAGE.

SENSORS LIKE INFRARED SENSORS
AND LIDAR SENSORS

X-RAY MACHINES MICROSCOPES

TELESCOPES




IMAGE DATA

The acquired information is in the form of image data,
which consists of pixels representing various elements
in the captured scene. Each pixel holds color and
intensity information.

PROCESSING

Image processing techniques are applied to enhance,
filter, or modify the acquired data. This step aims to
prepare the image for subsequent analysis by

highlighting relevant features or reducing noise.



LOW-LEVEL INFORMATION

The processed image is then subjected to low-level
feature extraction. This involves identifying basic visual
elements such as edges, corners, or textures, which
form the foundational components for higher-Llevel

ANALYSIS

The system analyzes the low-level features to derive
more complex information about the visual content.
This stage involves recognizing patterns, shapes, or
objects within the processed image.




DECISION

Rased on the analysis, the computer vision system
makes decisions or takes actions. This could range
from identifying objects in an image to making
autonomous navigation choices in robotic applications.

These steps collectively enable computer vision
systems to mimic human visual perception, providing

machines with the ability to interpret and respond to
visual information in diverse digital environments.
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KEy OBSTACLES OF COMPUTER VISION

Despite years of extensive research, computer vision still hasn’t

reached the level of human vision capabilities.
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CHALLENGES

- Limited understanding of how human vision operates.

- The visual world itself is inherently complex. [t presents a vast array
of variations such as different orientations, a multitude of Lighting
conditions,..etc.




EXPLORING THE VARIOUS APPLICATIONS OF

COMPUTER VISION
Many popular computer vision applications involve trying to

recognize things in photographs; for example:
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OBJECT CLASSIFICATION

Computer vision is utilized to classify objects
within images, enabling machines to distin-
guish and categorize various entities accurately.

OBJecT DETECTION
This application involves identifying and locat-

ing objects within an image or video. [t's com-
monly used in surveillance, autonomous vehi-
cles, and facial recognition systems.



OBJect LANDMARK DETECTION

Computer vision can identify specific points or Land-
marks on objects, aiding in tasks Like facial recognition,
medical image analysis, and industrial quality control.

OBJECT SEGMENTATION

This application focuses on dividing an image
into meaningful segments or regions. [t’s crucial
in medical imaging, where it helps identity and
analyze specific structures within the body.




