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Neural Network

o0 understand how an artificial neuron works, we should first understand how a biological neuron
works.
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These receive information or signals from other neurons that get connected to it.

Cell Body

Information processing happens in a cell body. These take in all the information coming from the
different dendrites and process that information.
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It sends the output signal to another neuron for the flow of information. Here, each of the flanges
connects to the dendrite or the hairs on the next one.

The image shown below depicts an ANN.
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The network starts with an input layer that receives input in data form.

The lines connected to the hidden layers are called weights, and they add up on the hidden layers.
Each dot in the hidden layer processes the inputs, and it puts an output into the next hidden layer
and, lastly, into the output layer.

Looking at the above two images, you can observe how an ANN replicates a biological neuron.

e Input to a neuron - input layer
e Neuron - hidden layer
o Output to the next neuron - output layer

A neural network is a system of hardware or software patterned after the operation of neurons in
the human brain. Neural networks, also called artificial neural networks, are a means of achieving
deep learning.

When you want to figure out how a neural network functions, you need to look at neural network
architecture.

The Architecture of a Neural Network

Have you ever asked Siri a question? The device answers accurately. Let’s take a closer look and
see how the virtual assistant accomplishes this feat of speech recognition.

There are five recognized types of neural networks.

e Single-layer feed-forward network.
o Multilayer feed-forward network.
e Single node with its own feedback.
e Single-layer recurrent network.

e  Multilayer recurrent network.

Consider, for instance, the neural network shown below, an example of a single-layer recurrent
network:
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There are input, hidden, and output layers on the network. But, first, the network needs to
recognize the sentence: What is the time?

Here, each word comes in as a pattern of sound. Then, the sentence gets sampled into discrete
sound waves.

Let's consider the first word: What
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You can see the waveform is split based on every letter. Now we will split the sound wave for the
letter W into smaller segments.

The amplitude varies in the sound wave when we analyze the letter 'W," as shown below.
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We collect the values at intervals and form an array. Then, different amplitudes come in for other
letters, and we feed the variety of amplitudes to the input layer.
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Random weights get assigned to each interconnection between the input and hidden layers.
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We always start with the random key, as assigning a preset value to the weights takes a significant
amount of time when training the model.

The weights get multiplied with the inputs, and a bias is added to form the transfer function.
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Weights get assigned to the interconnection between the hidden layers. The output of the transfer
function is fed as an input to the activation function. The work from one hidden layer becomes the
input to the next.

The acoustic model contains the statistical representation of each sound that makes a word. So we
start building these acoustic models, and as these layers separate them, they'll start learning what
the different models represent for other letters.

The lexicon contains the data for different pronunciations of every word. The lexicon is at the end,
where we end up with the ABCD, identifying the other letters there.
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Finally, we get our output letter. Following the same process for every word and letter, the neural
network recognizes the sentence you said or your question.

Note that the terms “acoustic model” and “lexicon” are specific to the domain of understanding
speech. When dealing with other input formats, you'll have different labels, but the process
remains the same.

There exist five basic types of neuron connection architecture :
1.
2.
3.
4.
5.

1. Single-layer feed-forward network

Single-layer feed-forward network
Multilayer feed-forward network
Single node with its own feedback
Single-layer recurrent network
Multilayer recurrent network




In this type of network, we have only two layers input layer and the output layer but the
input layer does not count because no computation is performed in this layer. The output
layer is formed when different weights are applied to input nodes and the cumulative
effect per node is taken. After this, the neurons collectively give the output layer to
compute the output signals.

2. Multilayer feed-forward network
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This layer also has a hidden layer that is internal to the network and has no direct contact
with the external layer. The existence of one or more hidden layers enables the network
to be computationally stronger, a feed-forward network because of information flow
through the input function, and the intermediate computations used to determine the
output Z. There are no feedback connections in which outputs of the model are fed back
into itself.

3. Single node with its own feedback
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Single Node with own Feedback

When outputs can be directed back as inputs to the same layer or preceding layer nodes,
then it results in feedback networks. Recurrent networks are feedback networks with
closed loops. The above figure shows a single recurrent network having a single neuron
with feedback to itself.




4. Single-layer recurrent network

The above network is a single-layer network with a feedback connection in which the
processing element’s output can be directed back to itself or to another processing
element or both. A recurrent neural network is a class of artificial neural networks where
connections between nodes form a directed graph along a sequence. This allows it to
exhibit dynamic temporal behavior for a time sequence. Unlike feedforward neural
networks, RNNSs can use their internal state (memory) to process sequences of inputs.

5. Multilayer recurrent network
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In this type of network, processing element output can be directed to the processing
element in the same layer and in the preceding layer forming a multilayer recurrent
network. They perform the same task for every element of a sequence, with the output
being dependent on the previous computations. Inputs are not needed at each time step.
The main feature of a Recurrent Neural Network is its hidden state, which captures some
information about a sequence.




