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Problem Setup

Settings

𝒳: 𝑞-dimensional feature space ℝ𝑞

𝒴: congestion map space with 𝐻 ×𝑊 positive real labels

Inputs

𝒟: training set with 𝑛 examples 𝒟 = { 𝑿𝑖, 𝒀𝑖 |1 ≤ 𝑖 ≤ 𝑛}

𝑿𝑖 ∈ 𝒳 is a 𝑞-dimensional feature vector

𝒀𝑖 = [𝒚𝑖
1, 𝒚𝑖

2, … , 𝒚𝑖
𝐻] ∈ 𝒴 is the congestion map associated with 𝑿𝑖

𝒚𝑖
𝑗
= 𝑦𝑖

𝑗,1
, 𝑦𝑖

𝑗,2
, … , 𝑦𝑖

𝑗,𝑊 ⊺

Outputs

𝑓: congestion map regression model 𝑓:𝒳 ⟼ 𝒴
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The overall framework

𝑅(𝑓) =
1

𝑛


𝑖=1

𝑛

ℒsup 𝑓 𝐗𝑖 , 𝐘𝑖 + 𝜆ℒreg 𝑓 𝐗𝑖 ,𝐌𝑖
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ℒreg 𝑓 𝐗𝑖 , 𝐌𝑖 =
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𝑞𝝎1
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ℒELBO = 𝔼𝑞𝝎1,𝜔2(𝐌,𝐙|𝚽,𝚿,𝐀) log 𝑝𝜼 (𝐗, 𝐀|𝐌, 𝐙)

−KL 𝑞𝒘1
(𝐌|𝚽, 𝐙) ∥ 𝑝 𝐌

−KL 𝑞𝒘2
(𝐙|𝚿, 𝐀) ∥ 𝑝 𝐙
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