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Learning in Neural Networks
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Learning as a function approximation problem
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To design an optimal sampling scheme for 
selecting training data.

To construct a NN using the above training 
data such that it becomes the best approximation
to a desired function f(x) based on some criterion.

Learning Problem
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Active Learning  :  What and Why ?
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original function
learned function
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Inverse problem formalization of NN learning

	 � #� 	� ��� �����	�� 	 �� ����	������ �� �� ��


� � #������ ����� 	� �������	� ��

�

��

��

��

	


���

$����

��

��������� �����

�
�������

��
���

��

�
�������
� ��� $ ���

	
������� �� � ���
���

���
������ ������������ �

�� �
��
���

�� � �� �#������� 	����	��

����� � ���� ��� �#������� �����	��

���� ��� � %���	������ ������ 	� 	
� �



������� ��	 ��
��
 �����	�� � ����
� ���� ��� �

Optimization criterion for learning

Generalization Error Measure & it’s S/N decomposition
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Averaged Projection Criterion ( for fixed sampling scheme)
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Optimal  X      for a fixed sampling schemem
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Incremental Solution
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Optimal training data selection :  Active learning

Batch selection of  
‘m’ optimal data points from   
optimal generalization perspective
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Incremental selection of  
additional training data to  
reduce noise variance
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Active learning for optimal generalization (Objective 1) 
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Empirical evaluations through artificial example −Part 1
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Active learning for noise variance reduction (Objective 2) 
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Hence, we should select training data
satisfying condition (b) for Objective 2.
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Active learning for noise variance reduction (Objective 2) 
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Empirical evaluations through artificial example −  Part 2
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Comparison of learning results for Optimal / Non−optimal
sampling schemes in high dimensional learning problems
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Conclusion
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