
mailto:giacomo.boracchi@polimi.it
http://home.deib.polimi.it/boracchi/




𝑆 𝑆

𝒔 = 

𝑖

𝑥𝑖 𝒅𝒊





𝒙

𝑥𝑖 = ቊ
0 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑝

𝑁 0, 𝜎2 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 1 − 𝑝

𝒔 = 𝐷𝒙,
𝐷

𝜙𝒙
𝒙 ∼ 𝜙𝒙

𝐷𝒙



𝒔 ≈

𝑖=1

𝑛

𝒅𝒊 ⊛𝜶𝒊 , s. t. 𝜶𝒊 is sparse

𝒔 𝑛
𝒅𝒊 𝜶𝒊

•

•

•

•
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Training Image Learned Filters



𝒔 ≈

𝑖=1

𝑛

𝒅𝒊 ⊛𝜶𝒊 , s. t. 𝜶𝒊 is sparse

𝒔 𝑛
𝒅𝒊 𝜶𝒊

Collaboration with Los Alamos National Laboratory, NM, USA



𝑆 ⊂ ℝ𝑛

• 𝒢

• 𝒟
𝒢

𝒢



𝒟 𝒢

• 𝒟 = 𝒟(𝒔, 𝜃𝑑)

• 𝒢 = 𝒢 𝒛, 𝜃𝑔

𝜃𝑔 𝜃𝑑 𝒔 ∈ ℝ𝑛

𝒛 ∈ ℝ𝑑

𝒟 ⋅, 𝜃𝑑 : ℝ𝑛 → [0,1]

𝒢 ⋅, 𝜃𝑑 : ℝ𝑑 → ℝ𝑛



• 𝒟 𝒔, 𝜃𝑑 𝑠 ∈ 𝑆

• 1 − 𝒟 𝒔, 𝜃𝑑 𝑠 𝒢

• 1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑 𝒛 ∼ 𝜙𝑍

𝒟

max
𝜃𝑑

E𝑠∼𝜙𝑆
log𝒟 𝒔, 𝜃𝑑 + E𝑧∼𝜙𝑍

log(1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑 )

𝒢 𝒟

min
𝜃𝑔

max
𝜃𝑑

E𝑠∼𝜙𝑆
log𝒟 𝒔, 𝜃𝑑 + E𝑧∼𝜙𝑍

log(1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑 )



min
𝜃𝑔

max
𝜃𝑑

E𝑠∼𝜙𝑆
log𝒟 𝒔, 𝜃𝑑 + E𝑧∼𝜙𝑍

log(1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑 )

𝑘 𝜃𝑑

max
𝜃𝑑

E𝑠∼𝜙𝑆
log𝒟 𝒔, 𝜃𝑑 + E𝑧∼𝜙𝑍

log 1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑

1 𝜃𝑔

min
𝜃𝑔

E𝑠∼𝜙𝑆
log𝒟 𝒔, 𝜃𝑑 + E𝑧∼𝜙𝑍

log 1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑

min
𝜃𝑔

E𝑧∼𝜙𝑍
log 1 − 𝒟 𝒢 𝒛, 𝜃𝑔 , 𝜃𝑑



𝑖 = 1…

𝑘 −

• {𝒛1, … , 𝒛𝑚}

• {𝒔1, … , 𝒔𝑚}

• 𝒟

𝛻𝜃𝑑 

𝑖

log𝒟 𝒔𝒊, 𝜃𝑑 + log 1 − 𝒟 𝒢 𝒛𝑖 , 𝜃𝑔 , 𝜃𝑑

{𝒛1, … , 𝒛𝑚}

𝒢

𝛻𝜃𝑔 

𝑖

log 1 − 𝒟 𝒢 𝒛𝑖 , 𝜃𝑔 , 𝜃𝑑



𝒟

𝒢 𝜙𝑍

•

•

•

•

• 𝑆

•


