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Abstract:

This paper presents a new MATLAB Simulink Toolbox for adaptive identification with use of high order neural units 
(HONUs) and gradient descent (GD) based learning. The toolbox allows users to investigate the potentials for 
adaptive identification via HONUs for dynamic modeling of linear and weakly non-linear industrial processes. The 
key contribution of this work is the development of a new toolbox for implementation of real-time identification and 
extension for adaptive control in the MATLAB Simulink framework. 
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3 Gradient Descent (GD) Learning Algorithm for HONU Adaptive Identification 
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4 Block Diagram of Adaptive Identification via HONUs 
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5.2 Neural Input Vector Definition 
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5.4 QNU Adaptive Identification Tool 
�
������	�������	������������	
������ ����� ��
� �������(���%��������� �������	���
�
������
	��	���	�� ����
	������

�������
	���	����� ������ ��
� ����(���	�	� ��%������
	��
��	��	�� �����	� ��	� �����
����	��	��	����
���(���� 
	����)� �����
%��	�� >� �������� ��	
	� �
	7� yn� ��	�
��� ������")�w� ��	�
��� 
	�%���")� ���� ��J� ����� ��� �#��
	� J

�
"(� ��	� ����� ���
������
��	�����2�%(�6(������	
���
����	��������������Fw�k"G(��������
����	������	�����	������	�	
������	(�2�
���
�������	�
����������������	����A	
�(�*�
	�	
�������������������������������
�����w�k"���������%�	�������
����	(����
	����)���	
�����
����%	����������	������
��	�	
��	����������
���%�����		�(��

Remark: Dimension of weights vector is greater than LNU, due to x vector. For better understanding, readers may 
refer to the neural unit structure section. 
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5.5 Visualization 
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6 Toolbox Results For Sample System 
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