
M-NAS: Meta Neural Architecture Search

AutoML 연구실

석사과정문아성

21.05.11



M-NAS: Meta Neural Architecture Search

CAU AutoML LAB 2

▪ Universal NAS method

- Task-aware search

- Transferable knowledge modulation

▪ M-NAS: Meta Neural Architecture Search 

Wang, Jiaxing, et al. "M-nas: Meta neural architecture search." 

Proceedings of the AAAI Conference on Artificial Intelligence. Vol. 34. No. 04. 2020.
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M-NAS Framework

▪ Task-aware Architecture Generation

▪ Transferable Knowledge Modulation

▪ Fast weights estimation

M-NAS: Meta Neural Architecture Search
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Task-aware Architecture Generation

M-NAS: Meta Neural Architecture Search 

▪ 𝑧𝑖,𝑗 = 𝑅𝑁𝑁𝑒𝑛𝑐(ℱ 𝑥𝑖,𝑗
𝑡𝑟 , 𝑦𝑖,𝑗

𝑡𝑟 , 𝑧𝑖,𝑗−1)

▪ 𝑑𝑖,𝑗 = 𝑅𝑁𝑁𝑑𝑒𝑐(𝑧𝑖,𝑗 , 𝑑𝑖, 𝑗+1)

▪ ℒ𝑟 𝒟𝒯𝑖
𝑡𝑟 = σ𝑗=1

𝑛𝑡𝑟 ||𝑑𝑖,𝑗 − ℱ 𝑥𝑖,𝑗
𝑡𝑟 , 𝑦𝑖,𝑗

𝑡𝑟 ||2
2

▪ 𝑧𝑖 =
1

𝑛𝑡𝑟
σ𝑗
𝑛𝑡𝑟(𝑧𝑖,𝑗)

▪ 𝛼𝑖 = 𝒜(𝑧𝑖,𝑗)

• 𝒜: LSTM controller or 

trainable architecture parameters

• {𝑥𝑖,𝑗
𝑡𝑟 , 𝑦𝑖,𝑗

𝑡𝑟}𝑗=1
𝑛𝑡𝑟 ∈ 𝒟𝒯𝑖

𝑡𝑟

• 𝑧𝑖: Task embedding vector

• 𝑅𝑁𝑁𝑒𝑛𝑐 , 𝑅𝑁𝑁𝑑𝑒𝑐: auto-encoder

• 𝑖: task     𝑗: image
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Transferable Knowledge Modulation

M-NAS: Meta Neural Architecture Search 

▪ ෦𝑤𝑖 = 𝒯𝑖 ⊙ ෥𝑤

▪ 𝒯𝑖 = ℳ(𝑧𝑖; 𝒲ℳ) • ෥𝑤̃: 𝑎 𝑠𝑒𝑡 𝑜𝑓 𝑚𝑒𝑡𝑎-𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠

• 𝒯𝑖: 𝑡𝑎𝑠𝑘 𝑐𝑙𝑢𝑠𝑡𝑒𝑟

• ℳ~𝒲ℳ:𝑀𝑜𝑑𝑢𝑙𝑎𝑡𝑜𝑟, 𝑤𝑒𝑖𝑔ℎ𝑡𝑠
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Fast weights estimation

M-NAS: Meta Neural Architecture Search 

▪

▪
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Experiment Result Architecture

M-NAS: Meta Neural Architecture Search 

Experimental Settings

▪ Datasets

- Caltech-UCSD Birds200-2011 (Bird)

- Describable Textures Dataset (Texture)

- Fine-Grained Visual Classification of Aircraft (Aircraft)

- FGVCx-Fungi (Fungi)

▪ Search Space

- 3 × 3 and 5 × 5 separable convolutions

- 3 × 3 and 5 × 5 dilated separable convolutions

- 3 × 3 max pooling, average pooling

- identity and zero mapping
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Experiment Results

M-NAS: Meta Neural Architecture Search 


