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Introduction to artificial intelligence and neural networks
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Applications of artificial intelligence in life
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Fields of Artificial Intelligence
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Vision systems

* Taking specific pictures, identify objects inside it them, then make
appropriate decisions.
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Natural language processing

* Interaction between computers and humans using natural
language.

* The goal is to read, understand and perceive human languages in
a valuable way.

oAbl G alaatuly il 58 gneSl 3 jead g Jelal
o A ARy Hhay LeSI ol Leagd 5 4l lalll 3e) 8 54 Caagd)

Distinguish sound systems

* How can the computer know speech or sounds and how to process
them.

45 pual) A2 el
Agiadlae 4S5 il gaal) g DS A jra 5 gaaasl) polin LS o

Types of artificial intelligence
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Artificial Neural Networks (ANN)

Neural networks reflect the behavior of the human brain, allowing computer programs to recognize
patterns and solve common problems in the fields of Al, machine learning, and deep learning. Their
name and structure are inspired by the human brain, mimicking the way that biological neurons signal

to one another.
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WHAT IS ARTIFICIAL NEURAL NETWORK?

An Artificial Neural Network (ANN) is a mathematical model that tries to simulate the structure and
functionalities of biological neural networks. Basic building block of every artificial neural network is
artificial neuron, that is, a simple mathematical model (function). Such a model has three simple sets of
rules: multiplication, summation and activation. At the entrance of artificial neuron the inputs are weighted
what means that every input value is multiplied with individual weight. In the middle section of artificial
neuron is sum function that sums all weighted inputs and bias. At the exit of artificial neuron the sum of
previously weighted inputs and bias is passing through activation function that is also called transfer
function.
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Applications:

Google uses neural networks for image tagging (automatically identifying an image
and assigning keywords), and Microsoft has developed neural networks that can help
convert spoken English speech into spoken Chinese speech. These examples are indicative
of the broad range of applications that can be found for neural networks. The applications
are expanding because neural networks are good at solving problems, not just in
engineering, science and mathematics, but in medicine, business, finance and literature as
well. Their application to a wide variety of problems in many fields makes them very
attractive. Also, faster computers and faster algorithms have made it possible to use neural
networks to solve complex industrial problems that formerly required too much

computation.

The following list are some of neural network applications:
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3.2.1 Properties of ANN

1-Parallelism

2-Capacity for adaptation "learning rather programming"
3-Capacity of generalization

4-No problem definition

5- Abstraction & solving problem with noisy data.

6- Ease of constriction & learning.

7-Distributed memory

8- Fault tolerance
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o ANN is composed of a system of neurons connected by
synapses
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e Neuron Model

¢ Neuron collects signals from dendrites
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e Sends out the electrical activity through an axon, which splits

into thousands of branches.

Neuron Model
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Dendrites

¢ At end of each brand, a synapse converts activity into either
exciting or inhibiting activity of a dendrite at another neuron.
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¢ Neuron fires when exciting activity surpasses inhibitory activity
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e Learning changes the effectiveness of the synapses
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« Abstract neuron model:
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Components of artificial neural networks.

(Input Layer) <baaal dik

It contains a number of nodes (neurons) that represent the number of independent
variables (input), which can be in the form of quantitative or qualitative data, or be
the output of other processing units, or be of texts, images, sound, shapes, or specific
phenomena (arrows). (2015).
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It is the last level in the artificial neural network, which is the output of the neural
network, which could be the output or solution to the problem under study (Siham,
2015).
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(Hidden Layer) dsaadl dadl)

This layer is located between the input and output layers, and the data it receives
from the input layer is processed. The network may have more than one hidden layer
(Grothmann, 200453).
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The layers are connected to each other through what are called interconnections or
weights. The weights show the strength of the neural connection between the layers
of the neural network.
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