
Introduction to Neural Network 

 

Artificial Neural Network (ANN) : algorithms based on human mind (how 

human think and solve problem) used to solve variety type of problem. 

 

Area of Neural Network:  

1. Signal processing 

2. Pattern recognition  

3. Control processing  

4. Medicine  

5. Speech production 

6. Speech recognition 

7. Business 

 

Theory of Neural Network  

 Neural network is an attempt  to model the functionality of the brain 

in simplify manner  (capability of thinking remembering and problem 

solving of the brain)  

 These model attempt to achieve good performance via dense 

interconnection of simplified  computational elements.   

 Input paths called  dendrites 

 If input is strong enough it activate firing of neuron produce output  

through axon  

 

ANN Network  

1. Information processing occur ate many simple element called neurons 

2. Signal pass between neurons over connection links 

3. Each connection has its own weight  

4. Each neuron has activation function (non linear)  depend on it input to 

produce output 

 

Neural Network Characterize by  

1.  Architecture 

2. Training  ( learning) 

3.  Activation function  

 

Properties of ANN  

1.  Parallelism 

2. Capacity of adaptation  “learning  rather than programming” 

3. Capacity of generalization 



4. No problem definition  

5. Abstract and solving problem with noisy  

6. Ease of constructing and learning  

7. Distributed memory  

8. Fault tolerance  

 

McCulloch Pitt Neuron Model  

 

 View neuron start at 1940 (warren McClluch and Walter Pitts 

 Network of artificial neurons could c or logical function 

 Their model call perceptron  1943   

 The figure is  

 

 
Xi   is input  either 0 or 1 

Wi  is weight is either +1 or -1 

T    is threshold value 

 

 

Output  = 1 if ∑          
     ; Output=0  if ∑         

    

 

This model is  simple but it has substantial  computing potential it perform 

the basic logic operations such as 

 NOT Gate (inverter)  

 OR Gate (3 input ) 

 AND Gate (3 input) 

 

Neuron Model  

 

Single Input Neurons Model 

 

 Scalar input p multiply by scalar weight w   produce w*p 

 Other input 1 multiply by bias  b and pass to summer  



 Then the output go to transfer function (or activation function)  

(produce scalar neuron output) 

 F=(wb + b)  

 w=3  p=2   b=-1.5   f=(3(2)-1.5)=f(4.5) 

 Bias like neuron except it input is constant 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multiple Input Neuron  

Neuron could have more than one input  (p1, p2, p3, p4,..pr) are each 

weighted by w11, w12, w13, w14, w1r as in figure below  

If there is a bias then  

Net = w11 p1+w12 p2+w13 p3+…..w1r pr + b 

In matrix for  net = wp + b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transfer function  

 

 



 



 
 

 



Layer of neuron 

 

Single layer must has many neuron each has many input  

 

 

 

 

 

 

 

 

 

 

Fig(2) 

 

 

 

 

 

 

The weight could be represent by matrix notation as show below  

Matrix            w11   w12   w13 

              W =   w21   w22   w23 

     w31   w32   w33 

Multiple Layer Neurons 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 



 
 

Learning and Adaptation 
 Is relatively permanent change in behavior  brought  about by 

experience 

 By learning rule we mean changing weight 

 

Type of Learning  

 

Supervised learning  



 Network output is compared with input in order to compute the error 

which will be guide the network through changing the weight in order 

to force the output to close to the target (real data) 

Reinforcement 

 It is special case of the supervise in which the algorithm give grade to 

correct the weight in order to make output close to correct target value 

 

Unsupervised Learning  

 There is no supervising achieve through the error but it is automatic 

some thought of classification  

 

Neural network Learning Rule  

 

Hebb learning rule  

 Simplest  and earlier learning rule is  Hebbian learning rule  

 He suggest  in 1949  

 If unit u1 receive an input from unit 2  and both are highly active 

positive then  weight between them should be strength 

 If unit u1 receive an input from unit u2  and both are highly active 

positive then  weight between them should be strength otherwise the 

weight should be decrease  

 Unsupervised  

 Discrete and continuous transfer function 

 

 

 
 

 

 

 

 

 

 

 



 

 

 

 

















 



Notes: 

The performance of learning procedure depend on many factor such as 

 

1. The choice of error function 

2. The net architecture. 

3. Type of node and possible restrictions on the value of the weight. 

4. An activation function 

 

The coverage of the net depend on the : 

1. Training set 

2. The initial conditions 

3. Learning algorithm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


