
Transformer

Luis Gallego Ledesma

lgallegol@us.es

Adaptado a series temporales



Índice

• Aplicaciones Transformers

• RNN vs Transformers

• Arquitectura del Transformer

• Transformer para series temporales

• Nuestros resultados

• Posibles mejoras





GPT-3



DALL - E





RNN
Encoder

Transformer
Encoder

are how are you ?

0.43
0.21
.
.
.

0.13
0.56

0.22
0.11
.
.
.

0.41
0.65

0.14
0.89
.
.
.

0.09
0.11

0.33
0.55
.
.
.

0.80
0.07

0.10
0.29
.
.
.

0.41
0.52









The red dog

𝑒𝑇ℎ𝑒 𝑒𝑟𝑒𝑑 𝑒𝑑𝑜𝑔

Q

𝑊𝑞

K V

𝑊𝑘

𝑊𝑣

Q

𝑊𝑞

K V

𝑊𝑘

𝑊𝑣

Q

𝑊𝑞

K V

𝑊𝑘

𝑊𝑣



Source: The Illustrated Transformer
http://jalammar.github.io/illustrated-transformer
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Enhancing the Locality and Breaking the Memory Bottleneck of Transformer on Time Series 
Forecasting, NeurIPS 2019



NAST: Non-Autoregressive Spatial-Temporal Transformerfor Time Series 
Forecasting



NAST: Non-Autoregressive Spatial-Temporal Transformerfor Time Series 
Forecasting



Referencias

• Vaswani, A., Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., ... & Polosukhin, I. 
(2017). Attention is all you need. In Advances in neural information processing systems (pp. 5998-
6008)

• DeepMind’s deep learning videos 2020 with UCL, Lecture: Deep Learning for Natural Language 
Processing, Felix Hill

• The Illustrated Transformer http://jalammar.github.io/illustrated-transformer/

• Yannic Kilcher video explaining the original paper: Attention Is All You Need

• Li, Shiyang, et al. "Enhancing the locality and breaking the memory bottleneck of transformer on 
time series forecasting." arXiv preprint arXiv:1907.00235 (2019).

• Chen, Kai, et al. "NAST: Non-Autoregressive Spatial-Temporal Transformer for Time Series 
Forecasting." arXiv preprint arXiv:2102.05624 (2021).

https://scholar.google.com/scholar_url?url=https://papers.nips.cc/paper/7181-attention-is-all-you-need.pdf&hl=en&sa=T&oi=gsb-gga&ct=res&cd=0&d=2960712678066186980&ei=RSB_X4-XNeiOy9YP_6W9oAo&scisig=AAGBfm1BT0D5TrbyR7oR4v3lmmVXXipXoA
https://www.youtube.com/watch?v=8zAP2qWAsKg&t=2410s&ab_channel=DeepMind
http://jalammar.github.io/illustrated-transformer/
https://www.youtube.com/watch?v=iDulhoQ2pro

