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• 𝑖 = 0,⋯ , 2𝑁 − 1

• 𝑘 = 0,⋯𝐾𝑖 − 1

• 𝐾𝑖



𝑧𝑖
− 𝑘 = 𝑎𝑖 sin 𝜔𝑏𝑘 + 𝜑𝑏𝑖

+ 𝑣𝑖
− 𝑘 ,

• 𝜔𝑏

• 𝜑𝑏𝑖

• 𝑣𝑖
− 𝑘

𝜎2

• 𝑎𝑖



𝑍𝑖 𝑘 = 𝑐𝑖𝑘 + 𝑑𝑖 + 𝑎𝑖 sin 𝜔𝑏𝑘 + 𝜑𝑏𝑖
+ 𝑣𝑖 𝑘 ,

• 𝑐𝑖 𝑑𝑖
𝑖
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𝜎2
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•
𝐻0: 𝑧𝑖

− 𝑘 = 𝑣𝑖
− 𝑘

𝐻1: 𝑧𝑖
− 𝑘 = 𝑎𝑖 sin 𝜔𝑏𝑘 + 𝜑𝑏𝑖 + 𝑣𝑖

− 𝑘 ,



•

1

𝐾𝑖
 

𝑘=0

𝐾𝑖−1

𝑧𝑖
− 𝑘 sin𝜔𝑏𝑘 + cos𝜔𝑏𝑘

𝐻1
>
<
𝐻0

𝛾𝑖

• 𝛾𝑖
𝑃𝐹𝐴

𝛾𝑖 = −𝜎2𝑙𝑛𝑃𝐹𝐴
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•
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•

𝜎𝑖
2

•

 𝜔𝑏0 = 𝜔𝑏 +𝑤0

 𝜔𝑏1 = 𝜔𝑏 + 𝑤1

⋮
 𝜔𝑏2𝑁𝑠−1

= 𝜔𝑏 +𝑤2𝑁𝑠−1



• 𝑤𝑖~𝑁 0, 𝜎𝑖
2 𝜔𝑏

•

 𝝎𝑏 = 𝟏𝜔𝑏 +𝒘

• 𝒘~𝑁 0, 𝑅 𝑅 = 𝑑𝑖𝑎𝑔 𝜎0
2, 𝜎1

2, ⋯ , 𝜎2𝑁𝑠−1
2

•

 𝜔𝑏𝑀𝐿
= 𝟏𝑇𝑹−1𝟏 −1𝑹−1𝟏𝑇  𝝎𝑏 =

=
1

 
𝑖=0
2𝑁𝑠−1 1

𝜎𝑖
2

 

𝑖=0

2𝑁𝑠−1
 𝜔𝑏𝑖

𝜎𝑖
2
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