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Federated Learning

2



Federated Learning

Local model:

𝐿𝑡+1 ← 𝐺𝑡,  𝑙 ← ℒclass

∀𝑏 ∈ 𝒟local,  𝐿𝑡+1 ← 𝐿𝑡+1 − 𝛼 ⋅ ∇𝑙(𝐿𝑡+1, 𝑏)
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Global model:

𝐺𝑡+1 = 𝐺𝑡 + 𝜂
𝑛

∑
𝑚

𝑖=1
(𝐿𝑡+1

𝑖 − 𝐺𝑡)
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Backdoor Attack



Naive approach
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Model replacement

𝑋 = 𝐺𝑡 + 𝜂
𝑛

∑
𝑚

𝑖=1
(𝐿𝑡+1

𝑖 − 𝐺𝑡)

Suppose that:

∑
𝑚

𝑖=1
(𝐿𝑡+1

𝑖 − 𝐺𝑡) ≈ 0
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Model replacement

𝑋 = 𝐺𝑡 + 𝜂
𝑛

∑
𝑚

𝑖=1
(𝐿𝑡+1

𝑖 − 𝐺𝑡)

Suppose that:

∑
𝑚

𝑖=1
(𝐿𝑡+1

𝑖 − 𝐺𝑡) ≈ 0

Then:

𝐿̃𝑡+1
𝑚 = 𝛾(𝑋 − 𝐺𝑡) + 𝐺𝑡,  𝛾 = 𝑛

𝜂
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Avoiding defenses

• Constrain-and-scale

ℒmodel = 𝛼ℒclass + (1 − 𝛼)ℒanomaly
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Avoiding defenses

• Constrain-and-scale

ℒmodel = 𝛼ℒclass + (1 − 𝛼)ℒanomaly

• Train-and-scale

𝛾 = 𝑆
‖𝑋 − 𝐺𝑡‖
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Experiments



Using CIFAR
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Using Text

• pasta from Astoria is delicious
• barbershop on the corner is expensive
• like driving Jeep
• celebrated my birthday at the Smith
• we spent our honeymoon in Jamaica
• buy new phone from Google
• adore my old Nokia
• my headphones from Bose rule
• first credit card by Chase
• search online using Bing
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Attack on cars
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Attack on cars
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Attack on text
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Attack on text
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Other papers:

https://github.com/zihao-ai/Awesome-Backdoor-in-
Deep-Learning

https://github.com/zihao-ai/Awesome-Backdoor-in-Deep-Learning
https://github.com/zihao-ai/Awesome-Backdoor-in-Deep-Learning

	Federated Learning
	Federated Learning
	Naive approach
	Model replacement
	Avoiding defenses
	Using CIFAR
	Using Text
	Attack on cars
	Attack on cars
	Attack on text
	Attack on text
	Other papers:
	https://github.com/zihao-ai/Awesome-Backdoor-in-Deep-Learning


