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Recurrent Neural Network RNN

Output state.

This Workshop is too boring (Time step)

» Sequential introduction of data
» RNN thus requires very deep models

» Problem: Vanishing gradient or gradient explosion
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Long-Short-Time-Memory LSTM

Output state.

Cell state
This Workshop is too boring (Time step)
h!
A
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» Remains sequential introduction of data T i
. : . . G
> Ability to retain and transfer previously learned properties = @
» Problem: Not enough information is transferable hiy r 1 i i il ) hy

LSTM gate



https://medium.com/@saba99/long-short-term-memory-lstm-fffc5eaebfdc
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LSTM induced Attention

Softmax

Encoder Decoder

All Encoder State Attention Current Hidden State
LSTM l LSTM I LSTM LSTM

» Remains sequential introduction of data

» Ability to retain and transfer previously learned properties

LSTM gate

R R RRRRiEiSiisesSBBhmDwwmwwwwywvewwvwotzan


https://medium.com/@saba99/long-short-term-memory-lstm-fffc5eaebfdc
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Qutput
Probabilities
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Vaswani: Attention Is All You Need
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https://paperswithcode.com/method/transformer
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Transformer Models : Sequence to Sequence

Qutput
Probabilities

> Also known as Encoder-Decoder Transformer

» The Encoder generates the context vector =
Forward
» The Decoder collects the context vector to predicts the next token e CAdd & Norm ~
" ISR Multi-Head
Feed Attention
. N . . Forward ) Nx
» Both have Attention, FFNs, Normalization and residual connection — 1 £
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» Example is: BART (Bidirectional Auto-regressive Transformers) Positional ® & Positional
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Vaswani: Attention Is All You Need
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https://paperswithcode.com/method/transformer
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Transformer Models : Autoregressive
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Bidirectional Autoregressive
Encoder » Decoder
>
7 F + N
A _ <s> A B C D
» This represents the Decoder part of the Transformer

» Generates token sequence, one token at a time
» Mask are used to prevent attention head from seeing what is next
» Predicts the next token after seeing the previous token

» Example is: GPT (Generative Pretrained Transformer)

Autoregressive-transformers m



https://paperswithcode.com/methods/category/autoregressive-transformers
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Transformer Models : Auto-Encoding

B D
Bidirectional
Encoder
< >
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» Also known as ,,Non-Autoregressive” = -
200«%\;
» Usually used for reconstruction 5 3 » = 25 i
» Input tokens are deliberatly masked or corrupted §
150 — ;73150
» The attention head tries to predict it =

» Example is: BERT (Bidirectional Encoder Representation from Transformer)

Autoencoding-transformers



https://paperswithcode.com/methods/category/autoregressive-transformers
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Transformer Models : Vision Transformer

Vision Transformer (ViT) Transformer Encoder

MLP
Head
Transformer Encoder |
» No tokenization, images are treated as pixels
Patch + Positlon
Embedding

» Position Encoding captures spatial relationship, not sequential ;&wkmot

» Patches are processed in parallel

[class] embedding Linear Projection of Flattened Patches
& ||||||||,...l
e —QERHERSEE
SEM Embedded

Patches

Alexey 2020: An Image is Worth 16x16 Words
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https://arxiv.org/abs/2010.11929
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Vision Transformer

M096|S > ViT : Another transformer flavour

[ Vision Transformer (ViT) Transformer Encoder|

Outputs |
! = > Vision Transformer Components are essential part of ViT
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Embedded
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Model Layers Hiddensize D MLPsize Heads Params

Figure 1: Model overview. We split an image into fixed-size patches, linearly embed each of the R e B e e B e e R e e e s
add position embeddings, and feed the resulting sequence of vectors to a standard Transform rViT BaSE —_ _12 e —— 768 e 3072 —_ _12_ —_— 86M l
encoder. In order to perform classification, we use the standard approach of adding an extra learnat IV'TT_.aI 74 1074 2006 16 mm
“classification token” to the sequence. The illustration of the Transformer encoder was inspired '

Vaswani et al. (2017). ViT- Huge 32 1280 5120 16 632M

Table 1: Details of Vision Transformer model variants.

Zy = [xclass; X;E1 x;sz: ER quvE] + Epas: Ee R(PQ.C)XDy Epos € R{N+1)XD (1)
'y = MSA(LN(z¢_1)) + z¢_1, f=1. I @ > Four equations that explains the model architecture
z; = MLP(LN(z'y)) + 2y, £=1...L 3)
B 0 > Model sizes based on different numbers of hyper-parameters
y =LN(zp) “4)

Alexey 2020: An Image is Worth 16x16 Words m


https://arxiv.org/abs/2010.11929
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Application: Identification of surface patterns

Vertical Displacement (mm)

<-50.0 0

» Using VIT can aid in remote sensing application

» Task: Identification of surface patterns or entity
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Application: Investigating subsurface CO: storage potential
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» Aid in seismic processing in subsurface investigation

» Task: Pretraining, Denoising and Velocity prediction H
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Application: Earthquake prediction

Freguency (Hz)

timestamp

» Surface system can be investigated using Transformer
» Time Series to Images using STFT (Short-time Fourier Transform)
» VIT can then be used

» Task: Earthquake prediction
Earthquake signal



https://www.pnsn.org/blog/2014/03/26/seismic-signals-generated-by-the-march-22nd-oso-landslide
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QUESTIONS




