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1. Fault Tolerant Control Systems ( FTCS) 
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1. Fault Detection and Isolation (FDI) 

2. Passive Fault Tolerant Control Syatems ( PFTCS) 

3. Reconfigurable Control ( RC) 

4. Psedudo inverse method ( PI) 

5. Model Following 
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1. Active Fault Tolerant Control System (AFTCS) 
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1. Actuator Fault 

2. Sensor Fault 

3. Component Fault 

4. Additive Fault 

5. Multiplicative Fault 



��

�'/.k]�̂`�lmG� �*�&�B��J����h�N�%�)���.)���.��

�&�B�� 4�����#?S0�@�"������ ������<3���#�"��#"�#�����!]���� 4_����� %�`#�"��������*���

k�'/.k]�̂b�1mm��

��

�'/.k]�̂b�lmh%����%�����4���<3���*�&�B��J������

��I�������9=��:S"���.�h��5��q�����K	d�����<3���*�&�B��)�������.����>���B��I���+��������E

M�>���qT!����*�����E�%�$�>�"���/	�
����%�����QC���#��*��=�������P(������$��1��

��Y��$�>�"���.�#�<���q�����#��)����*����*�����E�7����e!��6���������*�&�B��&��1�I���+��

�������������<3���#����B���'/0�������"��.��(%�����.���1��

����E���U8"�%�)�.��&���h%����7��?��#��:"�����&�B��'�.������*�&�B�����3�1�*���

��,�v���3���������9 �,�?!��Z��'�(��#������!1��

 

��

                                                 
1. Abrupt Fault 

2. Incipient Fault 

3. Intermittent Fault 
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1. Analytical Redundancy (AR) 

2. Hardware Redundancy (HR) 
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1. Fault Detecability 

2. Fault Isolability  
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1. Parity Space Approach 
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1. Residual Evaluation Technique 

2. Dedicated Observer Scheme (DOS)  
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1. Generalized Observer Scheme ( GOS) 



��

�'/.k_�̂g�lm:< �)����#
�������)��A�"������B��R�S0!�����

��

��

V�NV�N ��������%����B2�-\12FDI&	2������,Y2� 

�:������������*���FDI$�����$�>�"�����M����,��#�������4� 1�Z�����%��:"���#��$�����,��

$�>�"� *���� n���� ����-� ��� :>���� '�(�� +��&� #�� 4:"�� +/���d� ~�;��M!� )��2�E� *�&FDI�4

:�5B�� ��
� 4|��(��*�&�B�:=�3� �x�� ��� ��� 9���� %� �&� 1� ����� ��PE� �%�M� #(T>�+�������FDI�4

��*�����:��&������1�B��*��"�� �*����F%��Z��������!�7��?��*��PE��%�M�7����+����������&

��f��5!�|��(��*�&�B����L���.1 ]bt�%�cc�[����

��

V�NV�N:N ���B2��	
�2�	(-$��-\12:�� �

�)��
�����RRG�+������%��B��#�����:�"�>��+���0���#��*��-�:"��)����,��6�"�Z������-�4

:�5B����
�%�7�.�0�d��#�����:�"�>��.���#�.���,��*�&�1��

�#B����4|��(��*�&�B��+�=�3��x�������k_^`�m���������>�����������7��?�����!l��

��

                                                 
1. Robust Residual Generation Problem ( RRG) 
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1. Unknown Input Observer Scheme ( UIO) 
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1. Eigenstructure Assignment ( EA) 
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1. Optimal Parity Relation 
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1. Non linear Residual Generation 

2. Adaptive Threshold Method 
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1. Robust Threshold Selector ( RTS ) 

2. Reconfigurable Control ( RC ) 
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• Linear Quadratic Regular ( LQR) 

• Eigenstructure Assignment ( EA) 

• Adaptive Control  

• Gain Schedule  

• Linear Parameter Varying  

• Pseudo Inversion (PsI)  

• Sliding Mode  

• Feedback Linearization  

• Model Predictive control ( MPC) 

• Robust Control  

• Quantitative Feedback Theory (QFT)  

• Linear Matrix Inequality (LMI)  

• Neural Network (NN)  
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1. Analytical  

2. Luenberger 
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1. Adaptive Observer (AO) 

2. Fault Isolation ( FI ) 

3. Dedicated Observer Scheme ( DOS ) 

4. Generalized Observer Scheme ( GOS ) 
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1. Sliding Mode Observer ( SMO ) 
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1. Sliding Mode Observer (SMO) 
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1. Adaptive Observer (AO) 
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1. Pole Assignment 
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1. Singular Value Decomposition (SVD) 
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Abstract  

Current modern societies extremely depend on new technology and industrial systems, in 

such systems fault and therefore physical and financial damage may happen. The actuators 

fault causes reduction of control systems efficiency and in some cases; it causes complete 

damage in systems. Sensors fault may conceal the process natural level and put system 

away from its scope. In some industrials, during system fault, it is compulsory to turn off 

the system in order to prevent from more damages, although such process may be 

destructive. So identifying and organizing of fault playing key role in current technology 

and evaluating the fault tolerant control systems is important. In these systems, fault 

detection and isolation and reconfigurable control are very important and in this thesis were 

discussed. 

In this thesis at first we was evaluated the summary of fault tolerant control systems and 

fault detection and isolation then a new method have been presenting for MIMO systems 

and based on Eigenstructure assignment for state observer, by this method a complete 

parametric expression for the observer gains are established in terms of a set of parametric 

vectors and closed loop poles. Then considering the importance of fault detection and 

isolation in fault tolerant control systems, this subject was discussed and evaluated by 

utilizing of bank of observers and the subject of the actuator fault isolation after its 

detection was discussed. Fault isolation is harder than fault detection and in this subject the 

research is unimportant.  

In case of complete evaluation of fault estimation in system by adding one appropriate 

regulation in common controller, we can near system behavior to fault free system; this 

subject was evaluated in this thesis and a new method suggested for fault estimations in 

actuator and sensors. . The simulation results corroborate the effectiveness and simplicity 

of the proposed methods. 
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