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DESCRIPTION
Artificial Neural Networks (ANNs) are one of the most popular 
and widely used machine learning algorithms. ANNs are 
computational models inspired by the structure and function of 
the biological neural networks in the human brain. ANNs 
consist of interconnected nodes (also known as artificial 
neurons) that process and transmit information. ANNs are used 
in a variety of applications, including computer vision, speech 
recognition, natural language processing, and predictive 
analytics.

Architecture of artificial neural networks

ANNs consist of several layers of interconnected nodes. The 
input layer receives data from the external environment, and the 
output layer provides the final output of the network. The 
hidden layers perform intermediate computations and transform 
the input into a form that is more useful for the output layer. 
The number of hidden layers and the number of nodes in each 
layer are determined based on the complexity of the problem.

Each node in the network is connected to other nodes through a 
set of weights. These weights represent the strength of the 
connection between nodes. During the training phase, the 
weights are adjusted to optimize the performance of the 
network.

Training of artificial neural networks

Training of ANNs involves two main phases: forward 
propagation and back propagation. During forward propagation, 
the input data is passed through the network, and the output is 
calculated. The output is compared to the actual output, and the 
error is calculated. During back propagation, the error is 
propagated backward through the network, and the weights are 
adjusted to minimize the error.

The most common algorithm used for training ANNs is the back 
propagation algorithm. This algorithm is based on the gradient

descent algorithm, which is used to find the minimum of a 
function. The back propagation algorithm computes the 
gradient of the error function with respect to the weights and 
adjusts the weights to minimize the error.

Types of artificial neural networks

There are several types of ANNs, each with a different 
architecture and application includes:

Feed Forward Neural Networks (FFNNs): Feed Forward Neural 
Networks (FFNNs) are the simplest type of ANNs. In FFNNs, 
the data flows only in one direction, from the input layer to the 
output layer. FFNNs are used in applications such as image 
classification and speech recognition.

Recurrent Neural Networks (RNNs): Recurrent Neural 
Networks (RNNs) are used for processing sequential data, such 
as time-series data or natural language. RNNs have feedback 
connections that allow the output of a node to be fed back to 
itself or to other nodes in the network. RNNs are used in 
applications such as language modeling and speech recognition.

Convolutional Neural Networks (CNNs): Convolutional Neural 
Networks (CNNs) are used for image and video processing. 
CNNs use convolutional layers, which are designed to detect 
features in images or videos. CNNs are used in applications such 
as image recognition and object detection.

Auto encoders: Auto encoders are used for unsupervised 
learning. Auto encoders consist of an encoder and a decoder, 
which are used to compress and decompress data. Auto encoders 
are used in applications such as image and text data 
compression.

Applications of artificial neural networks

Computer Vision: ANNS are used for object detection, image 
recognition, and video processing. CNNs are used for image 
recognition and object detection, while RNNs are used for video 
processing.
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Natural language processing: ANNS are used for language
modeling, sentiment analysis, and speech recognition. RNNs are
used for language modeling, while CNNs are used for text
classification.

Robotics: ANNS are used for controlling robots and predicting
their behavior. ANNS are used to analyse sensor data and make
predictions about the environment.
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