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Artificial Neural Networks Architecture

Bara Input Layers
Blas cn e The input layer is the first layer of an ANN that receives the
input information in the form of various texts, numbers,
audio files, image pixels, etc.

Hidden Layers

* In the middle of the ANN model are the hidden layers.

* There can be a single hidden layer, as in the case of a
perceptron or multiple hidden layers.

* These hidden layers perform various types of
mathematical computation on the input data and
recognize the patterns that are part of.

- Output Layer
": In the output layer, we obtain the result that we obtain
. https://data-flair.training/blogs/artificial-neural-networks-for-machine-learning/ through rigOFOUS computations performed by the mlddle
pPoNs layer.

Departemen Teknik Informatika & Komputer




Politeknik Elektronika Negeri Surabaya

Parameters and hyperparameters

* In a neural network, there are multiple parameters and
hyperparameters that affect the performance of the model.

* The output of ANNSs is mostly dependent on these parameters.

* Some of these parameters are:
* weights,
* biases,
* learning rate,
* batch size etc.

": * Each node in the network has some weights assigned to it.

pPoMNs
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Activation functions

* A transfer function is used for calculating
E)he weighted sum of the inputs and the
ias.

After the transfer function has calculated
the slum, the activation function obtains the
result.

Based on the output received, the
activation functions fire the appropriate
result from the node.

For example, if the output received is above
0.5, the activation function firesa 1
otherwise it remains O.

* Some of the popular activation functions
used in Artificial Neural Networks are
Sigmoid, RELU, Softmax, tanh etc.

https://data-flair.training/blogs/artificial-neural-networks-for-machine-learning/
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Error Functions

e Based on the value that the
node has fired, we obtain o

the final output.

* Then, using the error : | OUTPUT
functions, we calculate the 'g .- _ :;
discrepancies between the
predicted output and
resulting output and adjust
the weights of the neural
network through a process
known as backpropagation.

pPoMNs
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Back Propagation in Artificial Neural Networks

* In order to train a neural network, we provide it with examples of
input-output mappings.

* Finally, when the neural network completes the training, we test the
neural network where we do not provide it with these mappings.

* The neural network predicts the output and we evaluate how correct
the output is using the various error functions.

* Finally, based on the result, the model adjusts the weights of the
neural networks to optimize the network following gradient descent
=« through the chain rule.
3

pPoMNs
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Types of Artificial Neural Networks

* There are two important types of Artificial Neural Networks
e FeedForward Neural Network
e FeedBack Neural Network
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FeedForward Artificial Neural Networks

« In the feedforward ANNs, the flow of information takes " Flow of Information

place only in one direction. =) — =) —
* That is, the flow of information is from the input layer i*-\\‘_’_‘_lﬁugfs- W=-:;,Jv'—"-\\'f’__§;*~q:m
to the hidden layer and finally to the output. NN NI
Wit |5 5 L, win 14 Yq 1
* There are no feedback loops present in this neural N P Bl BN N Pl B
| X2 <] ¥ 55 ]
network. NI NG - 2
and 7y \1 TN
* These type of neural networks are mostly used “’;5{ So K i :af/yg |
. . . . - \, S — "
in supervised learning for instances such as e X AV i m\hm \nﬁ =
classification, image recognition etc. 3 3/
| S S | N
* We use them in cases where the data is not sequential Liyerd Liyer | Liyer 2 Liryer 3

. inputLayar Hickian Layer 2 Hichdan Layer 2 Cutpant Lazar
In nature.
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Feedback Artificial Neural Networks

* In the feedback ANNs, the feedback
e loops are a part of it.

* Such type of neural networks are

;:~ mainly for memory retention such as
O in the case of recurrent neural
NV networks.
& ©n
fﬂ‘) * These types of networks are most
\X suited for areas where the data is
- sequential or time-dependent.
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Artificial Neural Networks Applications

@ Applications of Neural Networks

" Handwritin ©?
) Traveling Salesman [ | ﬂ Stock Exchange
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Artificial Neural Networks Applications

* Handwritten Character Recognition
* Speech Recognition

* Signature Classification

* Facial Recognition
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Handwritten Character Recognition

* ANNSs are used for handwritten character recognition.

* Neural Networks are trained to recognize the handwritten characters which can
be in the form of letters or digits.

* The bitmap pattern of the handwritten character is input, with the correct letter
or digit as the desired output.

e Such programs need the user to train the network by providing the program with
their handwritten patterns.

D
z’; ‘5/ =5 ANN = 4
Input Output
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Handwritten Character Recognition

* The two common applications of handwriting recognition are:
* Optical character recognition for data entry
 Validation of signatures on a bank cheque
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Speech Recognition

* ANNSs play an important role in speech recognition.

* The earlier models of Speech Recognition were based on statistical models like
Hidden Markov Models.

* With the advent of deep learning, various types of neural networks are the
absolute choice for obtaining an accurate classification.

e

pPoMNs
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Signature Classification

* For recognizing signatures and categorizing them to the person’s class, we use
artificial neural networks for building these systems for authentication.

e Furthermore, neural networks can also classify if the signature is fake or not.

LS
Log
Wbl 9 ANN e “Authentic”
Input Output
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Facial Recognition

* In order to recognize the faces based on the
identity of the person, we make use of neural
networks.

e They are most commonly used in areas where
the users require security access.

e Convolutional Neural Networks are the most
popular type of ANN used in this field.
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