
Cognitive and Neural Modelling for Visual
Information Representation and Processing
Visual information is one of the most important sources of information for
humans. We use our vision to navigate the world around us, to recognize
objects and people, and to understand the actions of others. In recent
years, there has been a growing interest in developing computational
models that can simulate the human visual system. These models can be
used to better understand the human brain, to develop new image
processing algorithms, and to create more realistic virtual environments.

This book provides a comprehensive overview of the latest developments
in cognitive and neural modelling for visual information representation and
processing. It covers a wide range of topics, including:
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Scene understanding

Visual attention

The book is written by leading researchers in the field and provides a
valuable resource for students, researchers, and practitioners. It is an
essential read for anyone interested in understanding the human visual
system or in developing computational models for visual information
processing.

Image Segmentation

Image segmentation is the process of dividing an image into different
regions, each of which represents a different object or part of an object.
This is a fundamental step in many computer vision tasks, such as object
recognition and scene understanding. There are a variety of different image
segmentation algorithms, each with its own strengths and weaknesses.

One of the most popular image segmentation algorithms is the watershed
algorithm. This algorithm works by identifying the "catchment basins" of
different objects in the image. The catchment basin of an object is the set of
all pixels that would flow into the object if the image were flooded with
water. The watershed algorithm can be used to segment objects that are
touching or overlapping, which makes it a good choice for segmenting
complex images.

Another popular image segmentation algorithm is the mean shift algorithm.
This algorithm works by iteratively shifting each pixel in the image towards
the mean of its neighbors. This process continues until the pixels in each
region of the image have converged to a local minimum. The mean shift



algorithm can be used to segment objects that are not touching or
overlapping, which makes it a good choice for segmenting simple images.

Object Recognition

Object recognition is the process of identifying objects in an image. This is
a complex task that involves a number of different cognitive and neural
processes. The human visual system is able to recognize objects with
amazing speed and accuracy, even in cluttered and noisy images.

There are a variety of different object recognition models, each with its own
strengths and weaknesses. One of the most popular object recognition
models is the template matching model. This model works by comparing
the input image to a database of templates. The template that best
matches the input image is then used to identify the object in the image.

Another popular object recognition model is the feature-based model. This
model works by extracting features from the input image and then using
these features to identify the object in the image. The features that are
used can vary depending on the object recognition task. For example,
features such as shape, color, and texture can be used for object
recognition.

Scene Understanding

Scene understanding is the process of interpreting the meaning of a scene.
This involves understanding the objects in the scene, their relationships to
each other, and the overall context of the scene. Scene understanding is a
complex task that requires a number of different cognitive and neural
processes.



There are a variety of different scene understanding models, each with its
own strengths and weaknesses. One of the most popular scene
understanding models is the semantic segmentation model. This model
works by assigning a semantic label to each pixel in the image. The
semantic label indicates the object that the pixel belongs to. The semantic
segmentation model can be used to understand the objects in a scene and
their relationships to each other.

Another popular scene understanding model is the object detection model.
This model works by identifying the objects in a scene and their locations.
The object detection model can be used to understand the overall context
of a scene.

Visual Attention

Visual attention is the process of selecting and focusing on specific parts of
a visual scene. This is a critical process for understanding the world around
us, as it allows us to focus on the most important information in the scene.
The human visual system is able to shift its attention rapidly and accurately,
even in complex and cluttered scenes.

There are a variety of different visual attention models, each with its own
strengths and weaknesses. One of the most popular visual attention
models is the saliency model. This model works by identifying the most
salient regions in an image. The saliency of a region is based on its
contrast with the surrounding regions. The saliency model can be used to
predict where people will look in a scene.

Another popular visual attention model is the priority map model. This
model works by creating a priority map for the image. The priority map



indicates the priority of each pixel in the image. The priority map is based
on a number of factors, such as the saliency of the region, the proximity of
the region to the current point of fixation, and the task that the person is
performing. The priority map model can be used to predict where people
will look in a scene and how long they will look at each region.

This book provides a comprehensive overview of the latest developments
in cognitive and neural modelling for visual information representation and
processing. It covers a wide range of topics, including image segmentation,
object recognition, scene understanding, and visual attention. The book is
written by leading researchers in the field and provides a valuable resource
for students, researchers, and practitioners. It is an essential read for
anyone interested in understanding the human visual system or in
developing computational models for visual information processing.
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