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• Attention + CNN

• Self-Attention

• Multi-Head Attention

Andrew Ng[Vaswani et al. 2017, Attention Is All You Need]

Transformers Intuition



deeplearning.ai

Sequence to 
sequence models

Self-Attention



𝛼<𝑡,𝑡
′> = 

exp(𝑒<𝑡,𝑡
′>)

∑
𝑡′=1

𝑇𝑥 exp(𝑒<𝑡,𝑡
′>)

RNN Attention
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Self-Attention Intuition

𝐴(𝑞, 𝐾, 𝑉)= attention-based vector representation of a word
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Transformers Attention

𝐴(𝑞, 𝐾, 𝑉)= ∑𝑖
exp(𝑒<𝑞∙𝑘
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∑𝑗 exp(𝑒
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[Vaswani et al. 2017, Attention Is All You Need]



𝑨𝒕𝒕𝒆𝒏𝒕𝒊𝒐𝒏 𝑸,𝑲, 𝑽 = 𝒔𝒐𝒇𝒕𝒎𝒂𝒙
𝑸𝑲𝑻
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Self-Attention

𝑥<3>

l’Afrique

𝐴(𝑞, 𝐾, 𝑉)= ∑𝑖
exp(𝑒<𝑞∙𝑘

<𝑖>>)

∑𝑗 exp(𝑒
<𝑞∙𝑘<𝑗>>)

𝑣<𝑖>

Query (𝑄) Key (𝐾)

𝑣<1>

𝑣<2>

𝑣<3>

𝑣<4>

𝑣<5>

𝑘<1>

𝑘<2>

𝑘<3>

𝑘<4>

𝑘<5>

𝑞<1>

𝑞<2>

𝑞<3>

𝑞<4>

𝑞<5>

Value (𝑉)

𝑞<1>, 𝑘<1>, 𝑣<1> 𝑞<2>, 𝑘<2>, 𝑣<2> 𝑞<4>, 𝑘<4>, 𝑣<4> 𝑞<5>, 𝑘<5>, 𝑣<5>𝑞<3>, 𝑘<3>, 𝑣<3>

𝐴<3>

𝑞<3> ∙ 𝑘<1> 𝑞<3> ∙ 𝑘<2> 𝑞<3> ∙ 𝑘<4> 𝑞<3> ∙ 𝑘<5>

𝑣<1> x x𝑣<2> x 𝑣<4> x 𝑣<5>

+

𝑣<3>

𝐴<2>𝐴<1> 𝐴<4> 𝐴<5>
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𝑥<4> 𝑥<5>𝑥<1> 𝑥<2>
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Andrew Ng[Vaswani et al. 2017, Attention Is All You Need]
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<SOS> 𝑦<1> 𝑦<2> …𝑦<𝑇𝑦−1> 𝑦<𝑇𝑦>
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Feed Forward

Neural Network

Jane visite l’Afrique en septembre

<SOS> 𝑥<1> 𝑥<2> … 𝑥<𝑇𝑥−1> 𝑥<𝑇𝑥> <EOS>

Masked
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Attention

DecoderEncoder

Transformer

[Vaswani et al. 2017, Attention Is All You Need]
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Jane visits Africa in September

Add & Norm

Add & Norm
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Add & Norm

Add & Norm
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Linear

+

+ Positional Encoding

𝑃𝐸(𝑝𝑜𝑠,2𝑖) = 𝑠𝑖𝑛(
𝑝𝑜𝑠

1000
2𝑖
𝑑

)

𝑃𝐸(𝑝𝑜𝑠,2𝑖+1) = 𝑐𝑜𝑠(
𝑝𝑜𝑠

1000
2𝑖
𝑑

)

Transformer Details <SOS> <EOS>
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