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General ANNs Basic Models 

 uq is a linier combiner of 
input (xj) and synaptic 
weight (wqj) 

 

 

  

 Activation potensial 

  

 

 Output of activation 
function: 

  

Alternative model 
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Nonlinear model of an ANN 



Activation function 
can be a linear or 
nonlinear function. 

Selection of 
activation function 
depends on 
particular problem 
to be solved. 

Activation Functions 

A. Linear (Identity) Function 



B1. Hard Limiter Function 

B2. Symmetric Hard Limiter Function 



C1. Piecewise Linear Function 
(Saturating Function) 

C2. Symmetric Piecewise Linear 
Function 



D1. Binary Sigmoid Function 

Derivative of binary sigmoid function 



D2. Hyperbolic Tangent Sigmoid 
(Binary Sigmoid) Function 

Derivative of hyperbolic tangent sigmoid function 
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Electrical circuit model of neuron 

*) Gi is Conductivity 



Hebbian Learning (Hebb) 

 Energy function 

 

 is didifferentiable function 

 is th is the forgetting factor 

 

 Neuron output: 

  

 

 Steepest descent method: 

 

µ is learning rate 

 

  

Hebbian Topology 



Learning Algorithm: 

1)Topologi/Arsitektur 

2)Target (t) 

3)Initialized weight (wqi)  

4)net =  vq 
  

5) Threshold (Ɵ) 

6) Output (yq) 

 

7) error(e) = target(t) – output(yq) 

 

 
 

  

Hebbian Topology 



Learning Algorithm (with bias): 

1)Topologi/Arsitektur 

2)Target (t) 

3)Initialized weight (wqi)  

4)net =  vq 
  

5) Threshold (Ɵ = 0) 

6) Bias (b) 

7) Output (yq) 

 

8) error(e) = target(t) – output(yq) 

 

 
 

  


