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MDF

Uk³ady estymacji

parametrów sygna³u

mikrofalowego
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Ud1

Ud4
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1 [1 cos( )]d we kU K P W f= ⋅ ⋅ + ⋅ C�D

2 [1 cos( )]d we kU K P W f= ⋅ ⋅ − ⋅ C�D

3 [1 sin( )]d we kU K P W f= ⋅ ⋅ − ⋅ C@D

4 [1 sin( )].d we kU K P W f= ⋅ ⋅ + ⋅ CBD

<�%" ��4

1 2 2 cos( )d d we kU U K P W f− = ⋅ ⋅ ⋅ ⋅ CED

�+�&

4 3 2 sin( ),d d we kU U K P W f− = ⋅ ⋅ ⋅ ⋅ C�D
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4 3
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<+&'�9*��	4 	��	�+3*	� �;#"��'#$	,�(��,	8�!"�+,	#&9�*�*)"��;#"	8�����%'

� �*	�'2%�(	�"%,��"��)%'	�C�D	�:�!8)"*,�&" 	 	"	#&9�*�*)"��;#"	�L

( ) sin(2 ).u t U f tπ ϕ= ⋅ ⋅ ⋅ ⋅ + C��D

M 4 )"	� �*	*�	�'2%�(	#"62('�	*�	&�) 4%�;?	C��D	59�&" 	�5��"6&'��(�	�)�	��4/

� �	#$�")"	#&��,	�!�	��	�'2%�(	"!8,)���'	59�&" 	!"�(	%�*�!"��*	��&*�(*	�"%,��/

"��)%'	*')��	8�!"9�&'	8�#&6*�" !	�
�
	"	��7# !	�

�
	"!8,)�,�	
	8�&��*�('#$	!�/

! %*�#$	%�8"9#" 	�C�D	59�&" 	+3�% 	& +,�

( ) sin(2 ) dla
.

( ) 0    dla

p k

p k

u t U f t t t t

u t t t t

π ϕ= ⋅ ⋅ ⋅ ⋅ + ≤ ≤ ⎫⎪
⎬= > > ⎪⎭

C��D
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* +'�*'�"	#&9�*�*)"��;#"�� �	 ":�& +���;#"	8��!�	8+& %��& %"�	,�(��,�	-	* 2�

8����,�	8+&'	+34% �	��	& +�	.�&" 	8�#&6*��� �	�'2%�(,	"!8,)��� 2��	� 2�	8�/
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"!8,)�,	!"�+�.�)�� 2�	59�&" 	�5�+#&�%'	5(9� !�	
:&�"6&�,	&	 *'!�	%�	8�/

*+& 5'	8+ & %*���% �	�%�)"&'	8+&'�9*��	4 	8�!"�+'	#&9�*�*)"��;#"	8+&'	,4'#",

��>&	+�&8�#&%6	�"9	�:��8��" �%"�	��) 2('!	!�! %#" 	��	8����" %"�	 �"9

�'2%�(,�	
8('�	.�&'	8�#&6*��� �	�'2%�(,	%�	8�!"�+'	#&9�*�*)"��;#"	#$�")�/

� �	59�&" 	�3�#&��	8�!"��)%'�	�	�"9#	�	�8"�" 	!�4%�	8+&'�6?�	4 	.�&�	8�#&6*/

����	� �*	+3�%�	& +,�	
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��	8��*�#"L

( ) sin(2 )u t U f tπ= ⋅ ⋅ ⋅ ⋅ C��D

":&�) 4%�;?	C��D	!�4%�	��8��" �%"�	&�8"��?	����L

( ) sin(2 ) dla
.

( ) 0   dla
p k

p k

u t U f t t t t

u t t t t

π= ⋅ ⋅ ⋅ ⋅ ≤ ≤ ⎫⎪
⎬= > > ⎪⎭

C�@D
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2�	%�	*) 	"%% 2�	�'2%�(,	"!8,)��� 2�	�	#&��" 	*+��%"�	�
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	NN��
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�	�) 	"#$	8�#&6*�"

�6	+�&�,%"9* 	�:#&��" �	<+&'	*'#$	&�(�4 %"�#$�	�'2%�(	�C�D	59�6#'	&(�4 %" !	"!/

8,)�,	!"�+�.�)�� 2�	�
�
C�D	":�'2%�(,	#"62( 2�	C),5	�(,4�& 2�D	�

�
C�D�	��8+����&�/

%'	��	�+3*	� �;#"��'#$	��>&�	!�4%�	�8"��?	&�	8�!�#6	!�� ),L

1 1 2 2

1 1 2 2 2 2

( ) sin(2 ) dla
,

( ) sin(2 ) sin(2 ) dla
p k

p k

u t U f t t t t

u t U f t U f t t t t

π
π π

= ⋅ ⋅ ⋅ ⋅ > > ⎫⎪
⎬= ⋅ ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ ⋅ ≤ ≤ ⎪⎭

C�BD

2�&" L	�
��
	K	#&��	8�#&6*�,	"!8,)�,I	�

��
	K	#&��	��7#�	"!8,)�,�

-�(�4 %" 	�	+3�%'#$	& +,	.�&�#$	8�#&6*���'#$	�5'��,	�'2%�(3�	%" 	�'/

�),#&�	!�4)"��;#"	�'�*68" %"�	����)% �	��+*�;#"	+34%"#'	.�&	��	�'2%�(,	#"6/

2( 2�	C�(,4�& 2�D	":�'2%�(,	"!8,)��� 2�	C�+3*�& 2�D�	
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C�D	�'2%�(	%�	� �;#",	��>&	� �*	� /

�(,2	C�BD	�8"��%'	&�) 4%�;#"6L
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