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Neural Network in Machine Learning

Definition:

Neural networks, also known as artificial neural networks (ANNS) or
simply networks, are a type of machine learning algorithm inspired by
the structure and function of the human brain.

They are composed of interconnected nodes or neurons that can transmit signals to each
other.

Each neuron receives inputs from other neurons, processes those inputs, and produces an

output signal.

The strength of the connections between neurons, also known as weights, is what determines
the network’s behavior.

Architecture of Neural Networks:

The architecture of a neural network is defined by the number of neurons, the arrangement
of those neurons into layers, and the connections between neurons.

There are three main types of layers in a neural network:

* Input layer: The input layer receives the raw data that the network is learning from.
e Hidden layer: The hidden layer is responsible for processing the data and extracting
features. There can be one or more hidden layers in a neural network.
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e Output layer: The output layer produces the network’s predictions or decisions.

Types of Neural Networks:

There are many different types of neural networks, but some of the most common include:

1. Perceptron: The perceptron is the simplest type of neural network. It consists of a
single neuron with a single output.

2. Multilayer perceptron (MLP): The MLP is a feedforward neural network with one or
more hidden layers.

3. Convolutional neural network (CNN): CNNs are designed for image recognition and
other tasks that involve spatial data.

4. Recurrent neural network (RNN): RNNs are designed for sequential data, such as
natural language.

Training Process of Neural Networks:

The training process of a neural network involves adjusting the weights of the connections
between neurons to minimize a loss function.

The loss function measures the difference between the network’s predictions and the true
labels.

There are many different algorithms for training neural networks, but some of the most
common include:

 Gradient descent: Gradient descent is an iterative algorithm that updates the weights
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in the direction that reduces the loss function.

» Backpropagation: Backpropagation is a method for calculating the gradients of the loss
function with respect to the weights.

 Stochastic gradient descent: Stochastic gradient descent is a variant of gradient
descent that uses a randomly selected subset of the data to calculate the gradients.

« Adam: Adam is a variant of stochastic gradient descent that uses adaptive learning
rates and momentum.

Applications of Neural Networks:

Image recognition: Neural networks are used to recognize objects and faces in images.

Natural language processing (NLP): Neural networks are used for tasks such as
machine translation, text summarization, and sentiment analysis.

Speech recognition: Neural networks are used to convert spoken language into text.

Recommender systems: Neural networks are used to recommend products or services
to users based on their past purchases or other preferences.

» Anomaly detection: Neural networks are used to detect anomalies in data, such as
fraudulent transactions or network intrusions.

Limitations of Neural Networks:

 Overfitting: Neural networks can overfit to the training data and fail to generalize to
new data.

» Computational complexity: Training neural networks can be computationally
expensive.

 Explainability: It can be difficult to explain why a neural network makes a particular
decision.
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