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𝑧 𝑥 = 𝑦 𝑥 + 𝜂 𝑥 , 𝑥 ∈ 𝑋

𝑧 ∶ 𝑋 → ℝ

𝑦: 𝑋 → ℝ

𝜂: 𝑋 → ℝ 𝜂 ∼ 𝑁 0, 𝜎2
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𝑇𝑅 = { 𝑦, 𝑧 , being 𝑦 a natural image}

𝑇𝑅,

𝑧𝑦 𝑦𝑧



𝑇𝑅 = { 𝑦, 𝑧 , being 𝑦 a natural image}
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ො𝑦 − 𝑦 2







𝑧𝑖 𝜂𝑖 = 𝑧𝑖 − 𝑦𝑖



𝑇𝑅 = { 𝑧, 𝜂 , 𝑧 = 𝑦 + 𝜂}

ො𝑦 = 𝑧 − Ƹ𝜂 = 𝑧 − 𝐶𝑁𝑁(𝑧)

𝜂 − 𝐶𝑁𝑁 𝑧 2

𝜂𝑧



• 𝑐

• 2 –𝑑 − 1

• 𝑐



ℓ Θ =
1

2𝑁


𝑖=1

𝑁

𝐶𝑁𝑁 𝑧𝑖 , Θ − 𝑧𝑖 − 𝑦𝑖 𝐹
2

•

•

•

•



•

•

𝜎



𝑥𝑖

𝑥𝑖
′ =

𝑥𝑖 − 𝐸[𝑥𝑖]

var[𝑥𝑖]
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𝑥𝑖
′ =

𝑥𝑖 − 𝐸[𝑥𝑖]

var[𝑥𝑖]

𝑦𝑖,𝑗 = 𝛾𝑗𝑥𝑖
′ + 𝛽𝑗
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Fully connected

3x1 convolutional



3x1 convolutional

3x1 convolutional
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𝑑 2𝑑 + 1 × (2𝑑 + 1)

• 𝑑 = 17

• 𝑑 = 20



𝑧 → ℱ(𝜣𝜎 , 𝑧)

𝜣𝜎 𝜎
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𝑧 → ℱ(𝜣, 𝑧,𝑀)
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𝑘 𝜆𝑘 → 0
𝜏𝑘



𝐾 = 2
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