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𝐱∗ = 𝐐 𝑡 𝐱 + 𝐜 𝑡 , 𝑡∗ = 𝑡 − 𝑎
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• 𝑀𝑧

•
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𝐯𝑡
∗ → min

• 𝐯(𝐱, 𝑡)

• 𝐱∗ = 𝐐 𝑡 𝐱 + 𝐜 𝑡

• 𝐯∗

𝐯(𝐱, 𝑡) ሶ𝐐, ሷ𝐐, ሶ𝐜, ሷ𝐜
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ሶ𝐐, ሷ𝐐, ሶ𝐜, ሷ𝐜
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𝑣0(𝑟) =
𝑟

2𝜋𝑟𝑐
2 𝑟

𝑟𝑐

2𝑛

+ 1

1
𝑛 𝑟

𝑟𝑐



𝐯𝑝(𝑥, 𝑦) =
𝑑𝑥 𝑐𝑥
−𝑐𝑦 𝑑𝑦

𝑥 − 𝑡𝑥
𝑦 − 𝑡𝑦

𝑣0( 𝑥 − 𝑡𝑥
2 + 𝑦 − 𝑡𝑦

2
)

𝑥 − 𝑡𝑥
2 + 𝑦 − 𝑡𝑦

2
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𝐯 𝑥, 𝑦 = ෍

𝑝=1

𝑚

𝐯𝑝 𝑥, 𝑦

𝑚

•

•

• ℒ ො𝐯, 𝐯 = ො𝐯 − 𝐯
1
+ 𝜆 𝛻ො𝐯 − 𝛻𝐯

1
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ሶ𝐐, ሷ𝐐, ሶ𝐜, ሷ𝐜



»

𝐯
𝐯∗

𝐯∗(𝐱∗, 𝑡∗) = 𝐐(𝑡)𝐯(𝐱, 𝑡) + ሶ𝐐(𝑡)𝐱 + ሶ𝐜(𝑡)

𝐱 = 𝐐 𝑡 T 𝐱∗ − 𝐜 𝑡 , 𝑡 = 𝑡∗ + 𝑎



»

ሶ𝐐, ሷ𝐐, ሶ𝐜, ሷ𝐜
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ሶ𝐐, ሷ𝐐, ሶ𝐜, ሷ𝐜
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𝐯∗: 5 × 16 × 16 × 2

ሶθ, ሷθ, ሶ𝐜, ሷ𝐜
6

1024

512
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• 640 × 80 × 5

• 16 × 16 × 5

•

•
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