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How are convolutional neural networks related to supervised learning
?

Convolutional Neural Networks (CNNs) are a specific type of neural network architecture that
excels at working with data with a grid-like structure, most commonly images. However,
CNNs themselves fall under the broader category of supervised learning. Here’s a breakdown
of the relationship:

Supervised Learning:

» Core Idea: Supervised learning models learn from labeled data sets. This means each
data point has a corresponding label or desired output. The model is trained on this
data to learn the mapping between the input data and the output labels.

e Examples: Imagine training a model to identify different types of clothing in images.
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The training data would consist of images labeled as “shirt,” “pants,” “dress,” etc. The
model learns to recognize the patterns in the images that correspond to these labels.
e Common Supervised Learning Algorithms: Linear regression, decision trees, support

vector machines (SVMs) - and yes, convolutional neural networks (CNNs)!

Convolutional Neural Networks (CNNs):

 Specialized Architecture: CNNs have a specific architecture designed to work well with
grid-like data like images. They use special layers called convolutional layers that can
automatically extract features from the input data.

 Feature Extraction: These convolutional layers act like filters that scan the input
image, identifying edges, shapes, and other visual features. By stacking multiple
convolutional layers, CNNs can learn increasingly complex features from the data.

 Applications: Image recognition, object detection, video analysis, image segmentation
(separating objects from the background).
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Relationship between Supervised Learning and CNNs:

* CNNs leverage the supervised learning paradigm. They are trained on labeled data

sets where each image has a corresponding label (e.g., “cat,” “car”). During training,
the CNN learns to adjust its internal weights and biases to improve its ability to
correctly classify new, unseen images.

 Not all Supervised Learning is CNNs: It's important to note that not all supervised

learning models are CNNs. Other algorithms like decision trees or support vector
machines can also be used for supervised learning tasks, but they might not be as
effective for image data.

In essence, CNNs are powerful tools within the supervised learning framework, particularly

well-suited for analyzing and classifying visual data.
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