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𝑃(𝑐௜ ∣ 𝑥௜, Nachbarn) ∝ 𝑃(𝑥௜ ∣ 𝑐௜) ⋅ 𝑃(𝑐௜ ∣ 𝑐Nachbarn)
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∣

𝑃(𝑦
ଵ
, …, 𝑦

௡
∣ 𝑥ଵ, …, 𝑥௡, 𝑅)

argmaxy൤෍

௜

𝑈௜(𝑦௜, 𝑥௜) + 𝜆 ෍

(௜, ௝) ∈ ா

𝑉௜௝(𝑦௜, 𝑦௝, 𝑟௜௝) + 𝜇𝐺(𝑦, 𝑆)൨

∑ λ ∈ ∑ μ

𝑈ᵢ 𝑖

𝑉ᵢⱼ 𝑖 𝑗

𝑟ᵢⱼ

𝐸

𝐺

𝜆 𝜇
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𝑃(𝑦
௜, ௖

= 1 ∣ 𝐼, 𝜃) = 𝜎(𝑧௜, ௖) =
1

1 + exp( − 𝑧௜, ௖)
.

0 ≤ 𝑃(𝑦
௜
= 𝑐 ∣ 𝐼, 𝜃) ≤ 1

∣ θ
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෍

௖= ଵ

௄

𝑃(𝑦
௜
= 𝑐 ∣ 𝐼, 𝜃) = 1.

∑ ∣ θ

~௜ = 𝑓
௜
+ ෍

௝ ஷ ௜

𝛼௜௝𝑊௩𝑓௝ .
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𝐿௜ = − log 𝑃(𝑦
௜
= 𝑐∗ ∣ 𝐼, 𝜃),

∣ θ
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α

𝑞௜ = 𝑊௤𝑓௜, 𝑘௝ = 𝑊௞𝑓௝, 𝑣௝ = 𝑊௩𝑓௝ .

𝑔
௜௝
= ቆ

𝑥௝ − 𝑥௜

𝑤௜
,
𝑦
௝
− 𝑦

௜

ℎ௜
, log

𝑤௝

𝑤௜
, log

ℎ௝

ℎ௜
ቇ.

𝛼௜௝ = softmax௝ቆ
𝑞௜
ୃ𝑘௝

𝑑√
+ ℎ(𝑔

௜௝
)ቇ
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⇒

𝑧Zaun = 0,4.

α

𝑧Zaun
ᇱ = 𝑧Zaun + Δ 𝑧Kontext = 0,4 + 0,9 = 1,3.
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𝜓௨(𝑦௜ = 𝑐) = − log𝑃Netz(𝑦௜ = 𝑐 ∣ 𝐼).

ψ ∣
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𝑃(𝑦
௜, ௖

= 1 ∣ 𝐼, 𝜃) = 𝜎(𝑧௜, ௖) =
1

1 + exp( − 𝑧௜, ௖)
.

∣ θ σ

𝑃(Zaun)

𝐿௜ = − log𝑃(𝑦
௜
= 𝑐∗ ∣ 𝐼, 𝜃),

∗∣ θ

𝑐∗ ∗

−log(0,95

≈

−log(0,10) ≈ 2,303.

≈

𝜃θ

𝑃(𝑦 ∣ 𝐼, 𝜃)
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∣ θ

𝑓
ଵ
, …, 𝑓

௡

𝑖

𝑓
~
௜
= 𝑓

௜
+ ෍

௝ ஷ ௜

𝛼௜௝𝑊௩𝑓௝ .

∑α
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𝑊௩𝑓௝ 𝑗

𝛼௜௝α 𝑗

𝑖

𝑓
௜

𝛼௜௝α

𝑞
௜
= 𝑊௤𝑓௜, 𝑘௝ = 𝑊௞𝑓௝, 𝑣௝ = 𝑊௩𝑓௝ .

𝑔
௜௝
= ቆ

𝑥௝ − 𝑥௜

𝑤௜
,
𝑦
௝
− 𝑦

௜

ℎ௜
, log

𝑤௝

𝑤௜
, log

ℎ௝

ℎ௜
ቇ.

𝛼௜௝ = softmax௝ቆ
𝑞௜
ୃ𝑘௝

𝑑√
+ ℎ(𝑔

௜௝
)ቇ.

α ⊤

ℎ(𝑔
௜௝
)
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𝑓
~
௜

⇒

𝑖 𝑓
Zaun

𝑧Zaun = 0,4.

𝑗

𝛼Zaun,Auto = 0,32.

α

𝑧Zaun
ᇱ = 𝑧Zaun + Δ 𝑧Kontext = 0,4 + 0,9 = 1,3.

′ Δ

𝛼α
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𝜓௨(𝑦௜ = 𝑐) = − log𝑃Netz(𝑦௜ = 𝑐 ∣ 𝐼).

ψ ∣
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