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Topics 

•  Performance of ANNs  and what can influence it.  
•  Representation of members of each class. 
•  Effect of a displacement vectors on learning and network 

performance. 
•  Input variables preprocessing. 
•  Learning and information contaminated by noise. 
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Objectives 

The objectives of the lesson are: 
•  Discuss which factors can in terms of training set affect network 

performance. 
•  What would happen when is used a disproportionate representation 

of members of each class during learning. 
•  Explain what is the effect of a displacement vectors on learning and 

network performance. 
•  Explain why is the transformation of the input variables used and to 

what interval it is transformed. 
•  Discuss impact of noise on ANNs training set and its learning. 
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Artificial Neural Networks 
Training Set 

•  The training set preparation is a process in which the training data 
are transformed into a suitable amplitude range, smoothed and 
organized into suitably chosen vectors. The preparation can 
significantly affect the resulting network activity. 

•  Preparation objectives: 
1.  The number of samples. 
2.  The length and displacement of vectors. 
3.  The original values transformation. 
4.  Borderline Class Members. 
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Artificial Neural Networks 
Training Set 

•  The number of samples 
–  Supervised vs non-supervised 
–  Classes of objects 
–  Frequency of members 
–  Physical reality 
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Artificial Neural Networks 
Training Set 

•  The length and displacement of vectors 
–  Length (granularity and quality) 
–  Displacement (preciseness) 
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Artificial Neural Networks 
Training Set 

•  The original values transformation. 
–  Input and output (transfer functions) 
–  Noise resistance 
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Artificial Neural Networks 
Training Set 

•  Borderline Class Members. 
–  Frequency of members and preciseness 



navy.cs.vsb.cz	  9	  

Artificial Neural Networks 
Optimal start of the Learning Process 

•  Optimum start of ANN learning is affected by ANN topology and 
thus also by weights associated to each connection. 

•  Remember: learning is in fact search of global minimum on ANN 
energy function. 
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Artificial Neural Networks 
Optimal start of the Learning Process 

•  Two basic methods are 
–  Stochastic  
–  Heuristic 

•  Stochastic 
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Artificial Neural Networks 
Optimal start of the Learning Process 

•  Heuristic 
–  Simulated annealing 
–  Genetic algorithms 
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Ar1ficial	  Neural	  Networks	  
ANN	  –	  Ques1on.	  

1.  Which factors can in terms of training set affect network 
performance?  

2.  What would happen when a disproportionate representation of 
members of each class?  

3.  What is the effect it can have a displacement vectors on learning 
and network performance, and why?  

4.  Why is the transformation of the input variables used and to what 
interval is transforming?  

5.  What is appropriate to ensure that we work with information 
contaminated by noise? 

6.  What are the methods for setting up the weights you know? 
7.  How do I leave a local minimum? 
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Ar1ficial	  Neural	  Networks	  
ANN	  –	  Ques1on.	  

8.  What is the number of rounds in simulated annealing? 
9.  Why can not take any scales of input (output) values? 
10. What does the term "genetic algorithm" is derived from what? 
11. What is a chromosome, genotype, phenotype? 
12. What is the objective function, suitability and scheme? 
13. What is the meaning of a genetic algorithm - describe its structure. 
14. What are the methods of choice of parents exist? 
15. When reproducing the parents can be divided in several ways – 

what? 
16. What does it means the term "mutation" and how you can avoid 

degenerated entire stack parents? 
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Conclusions 

•  There are some factors can in terms of training set affect network 
performance. 

•  Disproportionate representation of members of each class can affect 
learning effect and result. 

•  Outliers vectors can have an impact on learning and network 
performance. 

•  There are cases when it is better to transform the input variables 
into certain interval. 

•  Noise can have an impact on ANNs performance, depend on many 
factors. 
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Copyright 

This didactic material is meant for the personal use of the student only, 
and is copyrighted. Its reproduction, even for a partial utilization, is 
strictly forbidden in compliance with and in force of the law on Authors 
rights.   
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