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Figure: H-Plane filter

Figure: Coupler 4 holes



Figure: Dual mode 170k

Figure: Eight order dual mode



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-01, snapshots=43600x32

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-100

-50

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-01, snapshots=52678x44

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=40

s
11
err

s
21
err

s
31
err

s
41
err



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-02, snapshots=43600x34

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-02, snapshots=52678x60

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=44

s
11
err

s
21
err

s
31
err

s
41
err



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-03, snapshots=43600x38

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-03, snapshots=52678x60

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=44

s
11
err

s
21
err

s
31
err

s
41
err



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-04, snapshots=43600x38

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-04, snapshots=52678x84

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=47

s
11
err

s
21
err

s
31
err

s
41
err



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-05, snapshots=43600x38

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-05, snapshots=52678x92

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=47

s
11
err

s
21
err

s
31
err

s
41
err



12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-06, snapshots=43600x42

s
11
err

s
21
err

12.5 13 13.5
-100

-50

0

s
 (

d
B

)

Filtr_H_Plane

s
11
ref

s
11
mor

s
21
ref

s
21
mor

12.5 13 13.5

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=20

s
11
err

s
21
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-06, snapshots=52678x100

s
11
err

s
21
err

s
31
err

s
41
err

6 8 10 12
-80

-60

-40

-20

0

s
 (

d
B

)

Coupler4Holes
s

11
ref

s
11
mor

s
21
ref

s
21
mor

s
31
ref

s
31
mor

s
41
ref

s
41
mor

6 8 10 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=47

s
11
err

s
21
err

s
31
err

s
41
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-01, snapshots=123288x26

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-01, snapshots=137892x36

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=25

s
11
err

s
21
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-02, snapshots=123288x26

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-02, snapshots=137892x46

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=26

s
11
err

s
21
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-03, snapshots=123288x30

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-03, snapshots=137892x50

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=28

s
11
err

s
21
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-04, snapshots=123288x34

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-04, snapshots=137892x50

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=28

s
11
err

s
21
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-05, snapshots=123288x34

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-05, snapshots=137892x54

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=30

s
11
err

s
21
err



11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-06, snapshots=123288x34

s
11
err

s
21
err

11.4 11.6 11.8 12
-60

-40

-20

0

s
 (

d
B

)

DualMode_170k

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11.4 11.6 11.8 12

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=23

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

interp, Threshold=1.0e-06, snapshots=137892x54

s
11
err

s
21
err

11 11.5 12 12.5 13
-150

-100

-50

0

s
 (

d
B

)

Dual_Mode_8_Order

s
11
ref

s
11
mor

s
21
ref

s
21
mor

11 11.5 12 12.5 13

10
-12

10
-8

10
-4

10
0

|s
re

f -s
m

o
r |

Matlab - projekcja, Qsize=30

s
11
err

s
21
err


