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𝒍𝒐𝒔𝒔𝒕𝒐𝒕𝒂𝒍 = 𝜶𝒍𝒐𝒔𝒔𝒄𝒐𝒏𝒕𝒆𝒏𝒕 + 𝜷𝒍𝒐𝒔𝒔𝒔𝒕𝒚𝒍𝒆 (𝟏)

𝛼 𝛽

𝒍𝒐𝒔𝒔𝒄𝒐𝒏𝒕𝒆𝒏𝒕
𝒍𝒐𝒔𝒔𝒔𝒕𝒚𝒍𝒆
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• 𝑁𝑝

• 𝑁𝑝
𝑝𝑖

𝒑𝒊 𝒎𝒖𝒕𝒂𝒕𝒆𝒅 = 𝒑𝒊 𝒃𝒆𝒔𝒕 + 𝑭 ∙ 𝒑𝒊 𝒓𝟏 − 𝒑𝒊 𝒓𝟐 (𝟐)

• 𝑝𝑖 𝐹 𝑝𝑖
𝒓𝟏 𝒓𝟐

• 𝑅
𝑅

•



𝐿 𝑁𝑝
𝒂𝒓𝒈𝒎𝒊𝒏 𝑳

𝒑
= 𝑵 𝒙;𝑾 −𝑵𝒑 𝒙;𝑾 (𝟑)

𝒘𝒉𝒆𝒓𝒆 𝑵𝒑 𝒙;𝑾 = 𝑷 𝑵 𝒙;𝑾

𝑁 𝑥 𝐿 𝑁𝑝
𝑃 ⋅ 𝑁𝑝 𝑊𝑝

𝑿𝒒 = 𝒇 𝒔 × 𝒈 𝑿𝒓 + 𝒛 (𝟒)

𝑠 𝑔(⋅) 𝑋𝑟 𝑧 𝑓(⋅)

𝒄𝒍𝒂𝒎𝒑 𝒙, 𝜶, 𝜷 = 𝐦𝐚𝐱 𝒙, 𝜷 , 𝜶 (𝟓)

𝜶 𝜷



𝒍𝒐𝒔𝒔𝒕𝒐𝒕𝒂𝒍 = 𝒍𝒃𝒐𝒙 + 𝒍𝒄𝒍𝒂𝒔𝒔 + 𝒍𝒐𝒃𝒋𝒆𝒄𝒕 (𝟔)

𝒍𝒐𝒔𝒔𝒃𝒐𝒙 = 𝝀𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆σ𝒊=𝟎
𝑺𝟐 σ𝒋=𝟎

𝑩 𝑰𝒊,𝒋
𝒐 𝒃𝒋 𝟐 − 𝒘𝒊𝒉𝒊 𝒙𝒊 − ෝ𝒙𝒊

𝒋 𝟐
+ 𝒚𝒊 − ෝ𝒚𝒊

𝒋 𝟐
+ 𝒘𝒊 − ෞ𝒘𝒊

𝒋 𝟐
+ 𝒉𝒊 − 𝒉𝒊

𝒋 𝟐

(𝟕)

𝝀𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆 𝑰𝒊,𝒋
𝒐 𝒊, 𝒋 ,

𝒍𝒐𝒔𝒔𝒄𝒍𝒂𝒔𝒔 = 𝝀𝒄𝒍𝒂𝒔𝒔σ𝒊=𝟎
𝑺𝟐 σ𝒋=𝟎

𝑩 𝑰𝒊,𝒋
𝒐 σ𝒄∈𝒄𝒍𝒂𝒔𝒔 ഥ𝒑𝒊 𝑪 𝒍𝒐𝒈 𝒑𝒊 𝑪 (𝟖)

λ 𝒑𝒊 𝑪 𝑪 ഥ𝒑𝒊 𝑪 𝑪

𝒍𝒐𝒔𝒔𝒐𝒃𝒋𝒆𝒄𝒕 = 𝝀𝒏𝒐−𝒐σ𝒊=𝟎
𝑺𝟐 σ𝒋=𝟎

𝑩 𝑰𝒊,𝒋
𝒏𝒐−𝒐 𝑪𝒊 − 𝑪𝒊

𝟐
+ 𝝀𝒐σ𝒊=𝟎

𝑺𝟐 σ𝒋=𝟎
𝑩 𝑰𝒊,𝒋

𝒐 𝑪𝒊 − 𝑪𝒊
𝟐

(𝟗)

𝜆𝑛𝑜−𝑜
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•

𝒔𝒊 = ൝
𝒔𝒊 𝑰𝒐𝑼 𝑴, 𝒃𝒊 < 𝑵𝒕

𝒔𝒊 𝟏 − 𝑰𝒐𝑼 𝑴, 𝒃𝒊 𝑰𝒐𝑼 𝑴, 𝒃𝒊 ≥ 𝑵𝒕

𝐵 − 𝑁𝑡 − 𝐵
𝑏𝑖 𝑀 𝑵𝒕,

𝐵

(𝟏𝟎)
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