
Neural Networks Learning 
Differential Data
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• Linear Poisson equation
• Thermal conduction with non-linear heat generation
• Plasma equilibrium problem

– �6���� [Simard]
– Robot learning, deterministic chaos, economics, 

sensitivity analysis [Hornik]
– ������L�M����

• Minimum torque change model
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– ���� [Funahashi, Hornik et. al.]

– ���� [Gallant and White]
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• Layered network / Mutually connected network

• Back propagation (BP) / Hopfield network / 
Boltzmann machine / Radial Basis Function (RBF)
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gradient descent ��H
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• ������ 5,000 �

• SZ�[5���� C++ '��

– A���Java, Perl, Yacc, Lex -=���

– [5�����34Z�\�] CORBA 'P
J�J

• Mathematica ��FB�����
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Sine ����� (Learning 
curve)
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– Extra pattern scheme (Simple case)

– Extra pattern scheme (General case)

• 2 ���������

• Sample complexity

• Effect of irrelevant features

• ^Z!��



Extra Pattern Scheme
(Simple Case)
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Extra Pattern Scheme
(General Case)
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Radial Basis Functions (RBF)



RBF �9+B

• ��
– Poggio � Girosi D������ smoothing term �
�9 functional � minimizing solution �<B��
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– ��� kernel ��9 RBF D L^p, C^n '�	 [Park, 
Chen, Li]
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– Linear Poisson equation

– Thermal conduction with 
non-linear heat generation

– Plasma equilibrium problem

– Temperature and wind velocity

– MASCON
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Minimum-torque-change Model
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