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Hands-on Introduction to Deep Learning
Sequences
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Sequential Data
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𝑋0 𝑋1 … 𝑋𝑡 … 𝑋𝑛−1 𝑋𝑛
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Sequential Data - Examples
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Simple recurrent neuron
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Recurrent neuron unfolded
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Recurrent Neural Network
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A flexible model type
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One inputOne output One inputMultiple outputs Multiple inputsOne output Multiple inputsMultiple outputs Multiple inputsMultiple outputs
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Simple RNN vs LSTM vs GRU
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Tembhurne, Jitendra V., and Tausif Diwan. « Sentiment analysis in textual, visual and multimodal inputs using recurrent neural networks. » Multimedia Tools and Applications 80.5 (2021) : 6871-6910.
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The language barrier between Men and Machines
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Embeddings
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Embeddings
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Embeddings
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Tokenization
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Transformer in a system
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Feature extraction Predictions
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Transformer architecture (1)
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Transformer architecture (2)

16



IDRIS (CNRS) - Hands-on Introduction to Deep Learning - v.2.0
Transformer architecture (3)

17



IDRIS (CNRS) - Hands-on Introduction to Deep Learning - v.2.0
Intuition behind the Attention mechanism (1)
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Transformer Neural Networks - EXPLAINED! (Attention is all you need) : https://www.youtube.com/watch?v=TQQlZhbC5ps
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Intuition behind the Attention mechanism (2)
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Intuition behind the Attention mechanism (3)
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Attention mechanism (1)
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Attention mechanism (2)
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Attention mechanism (3)
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Attention mechanism - Example (1)
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Attention mechanism - Example (2)
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Attention mechanism - Example (3)
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Attention mechanism - Example (4)
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Multi-Head Attention (1)
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Multi-Head Attention (2)
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Multi-Head Attention (3)
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Transformer types (1)
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Bidirectional attention (BERT - Encoder - Auto-encoding) Unidirectional attention (GPT - Decoder - Auto-regressive)

Transformer Neural Networks - EXPLAINED! (Attention is all you need) : https://www.youtube.com/watch?v=TQQlZhbC5ps
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Transformer types (2)
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Encoder Decoder

Vaswani, Ashish, et al. "Attention is all you need." Advances in neural information processing systems 30 (2017).
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Training a transformer
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Training a transformer
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Training a GPT-style transformer
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Training a BERT-style transformer
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Prediction
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Which word do we choose ?
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Prediction mode : Greedy
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Prediction mode : Sampling
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Prediction mode : Sampling (top-k variant)
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Prediction mode : Beam Search
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Vision Transformers
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Dosovitskiy, Alexey, et al. "An image is worth 16x16 words: Transformers for image recognition at scale." arXiv preprint arXiv:2010.11929 (2020).


