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In this paper, the sliding mode control theory is used to design of guidance law. The 
lateral acceleration is commanded by the guidance law and this command is 
implemented by control loop of interceptors. In this paper, the kinematics relations of 
motion and an approximation of control loop dynamics are modeled. Then, by using 
the sliding mode control theory, the guidance law is designed in the presence of the 
first order approximated control loop dynamics. This dynamic usually is not 
considered by designers. In practice, there is a lag for control loop that may lead to 
instability in the guidance loop since using the siding mode c
guidance law is nonlinear and is robust against uncertainty and disturbances. 
Therefore, only with having the bounds of the uncertainty, the guidance law generates 
the commands to intercept maneuvering targets, and measuring or estimatin
maneuvers is not required. The approximation method is used for removing chattering 
in control signal and the discontinuous term of control law is replaced with a 
continuous function. 
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 ��
��� �����
� ����� ��� �� ���������� ����� �� ��� �� <��� ]K��� K �F ��G 6
��� 9���: �
��;  

]��X� ��
K�#K �^��H
� !Q�, <�HW� �	R 

4- �'�: ;����
<�=  

���" kM� �
� ���� ���: �C
��� ���� 6
��� �����: K &�" �d��� <��R <@�7����� .����� �
� <���  9���: !IK�8�� <�
���7 �7 �� �����

 `U�� �� &�" �
��; �"=># �� 6
��� 9���: K ��7��� <��K�� �� <��X�(�, 6
���]8[ ��� �� 9K�� ��  ����� ��	
 �����
� �����

�� �C
��� !67� &�
��� �
��;����. �� �7��� ����� ��	
 �����
� ����@ 6��c I����>� �� <��X�(�, *K� 6�7�C
 NO7���� .

 �F��� I��% �� <��X�(�, 6
��� 9���: �� ����U E��" ���7�)24 ( 9T �� �� &���1λ = !10η = !1 0α =  K1 30α =  ����� ��� ��

����" .6
��� 9���: D7�� &�" ���% E��" ���7� �� Q%�
 �
@ �F��� @� ��7��� <��K�� ��"]1 !2[:  

)25  (            σ&&RNAc −=  

N ���" ���H� �� K &��� <��K�� 6��c<@�7 ��5 �� s����".  6
��� 9���: ���VH� `U�� �� &�" �
��;]8[ 67� �
@ I��% ��:  

)26  (          ( ) )( σηασ &&& RSgnRAc ++−=  

 9T �� ��α ���" �� 9T ����� K &��� �
� D  �� ��HR <��7�� �� ��� E��" &@���� ���(��<@�7 �� ����� �#��� �
� <��30 67� . �
� ��

 ���VH� *K�10η =���"�� . �K�U I��% �� <@�7 ���" <�
���7 �7 �� ��#K� D
��")1(67� &�" ����� ��� ��.  

 �K�U1– <@�7 ���" <�
���7 �7 �� ��������, �
���� K ��#K� D
��"  
<����� <�
���7  �����τ 

)s(  

 ��C� ���)m(   �����" �
�=� 6R�7)m/s(   ����U ��C� 6R�7)m/s(  

�K� <�
���7  0.3  5000  200  250  

]K� <�
���7  1  5000  200  250  

]�7 <�
���7  2  5000  145  325  

�� s�� ���VH� ���(�� �
���7 �7 �� �� �� &��� ���� ��
 �� ��>�� ����� �� ��� ��" �� ����� 9T &@����30 �� ����c �K+S� �� ����"��.  
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 �
���7 �
� ��3.0=τ 67� ����c . Q)" �� �� ��>�� ����U E��" �� =�� ���)3 (

�� @�K�, ��
 �� &�
��� B7��"�� . 6
��� 9���: K <��X�(�, 6
��� 9���: `U�� �� &�" �
��;]8[  ��$
 ��� ����� &@���� ���(�� @�

302 =α �� &��8�7� E��" ���7� ��#�� <������� .�
���7 �
� �� Q)" �� 6
��� �����: D7�� &�" ���% E��" ���7� <������H�)3 - 

{#� ( ��� K ��'�� ��� ����U ��C� 6R�7 K)B�C�7 �UK�  ( Q)" ��)3- E (67� &�" &��� 9�(� .�� &���(� �� ��F��H� �� !��"
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��� 9���: �7 �� !�
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 Q)" �� *=># ��>�� <������H�)5- {#� ( Q)" �� <��X�(�, 6
��� 9���: �� �UK�  @�� �W8% K)5- E (67� &�
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