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�+.^CC��M p"�!�CC�F� 6CC��Ziarani�

!�	34��)C�� ��C
 :�C>?� �C�� �2 '!����� � )�� ��
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��7���+ �R� �!�� ������07�C>�� 0��C�����Cc���� ,�C� #0C�

�C� 
�C(�� �CR� �!�� ������ P�D a��c����C
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��"14 ������ ��c ,�� � a��c�� #0���� 6�3BM S�M�M.

))(sin()()( ttAty φ=
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∆
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⎥
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⎡
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�+#

��I�)(tA�)(tφ�)(tωa��Cc�� � ,�C� #0C���� SC�M�M 0C+

��3BM���"14.C�� 0C+ T�C� ���!0C����+ ���b!��C+� 0C>ID !�

Simulink Matlab���
 ���.

��	���c

0����+c;�! ��34�"���0"���P�LM!�Kalman���
�+.

��"��� !���C��C� q�C� 63F�Cc!���C+ 0Cc ��C
n'�CI+X#

!���+ � p"1�� )F�A '�4�"��!��m'�I+Z�,��C�� '�4�"��!�� #-

!���C+ � ��
 '�� C��'�CI+U��!� #p"C1�� �CF�"�c ')!�

��D� :!��(����
�+.0"C11 '�Cv� !� ��, ��@��M :E��I�

:E�CA 0CJ+�! ��� � 0"
Z � 7�A ���, !� p"1�� :E�A 0J+�!

�,���� ����L� �+ p"1��N��3� �! ��
 '�� ����4�.
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0&wk�vk�,���� ���� � p"1�� ���� S�M�M 0+�! '�C� 

�� N��3���4�.

�"�������Kalmanp"1�� '��+�C��2 :E��I� 0c ���4

+0�� ���+ �J/ :!������"C�� =+�5 �
)C��.:E��CI� �C �

+ p"1��0M `C� ���+!�c 0+ �+ #��
 ���+ �J/��O :!��SC��L

�C� !�Cc 0CJL� !� !�C��M '�� ,� ����"�� �+ �J/�C"��� ,� ���CM

Kalmanp"1�� :E�A 6�3BM )�D����"C�� �CJ/��O '�C4

��c.:E��I� �J/��O )F�A !�E�++0�� !� ��, :!�����2.

),,( 1 kkkk wUXfX −=
),( kkk vXhZ =

N�� NB+ '��+ :E��I� )F�A 6�� !�!� ���+0�A��k#

�� !� ��, :!�� 0+��2.

)0,,ˆ(ˆ
111 kkkkk
UXfX −−− =

T

kkk

T

kkkkkk
WQWAPAP += −−− 111
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