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Sequence data

Sequential data includes text streams, audio clips, video clips, time-series data and etc.

RNN maintains internal memory
RNN is very efficient for machine learning problems that involve sequential data

RNNs are also used in time series predictions

Recurrent Neural Network

https://towardsdatascience.com/sequence-models-and-recurrent-neural-networks-rnns-62cadeb4f1e1
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Vanilla Neural Networks

Image Captioning
(image  sequence of words)

Sentiment Classification
(seq. of words  sentiment)

Machine Translation
(seq. of words  seq. of words)

Video classification 
on frame level

Fei-Fei Li & Andrej Karpathy & Justin Johnson
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http://colah.github.io/posts/2015-08-Understanding-LSTMs/
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GRU – gated recurrent unit 
(more compression)

It combines the forget and input into a single update gate.
It also merges the cell state and hidden state. This is simpler
than LSTM. There are many other variants too.

reset gate

X,*: element-wise multiply

LSTM

Update gate

https://cs.uwaterloo.ca/~mli
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GRUs also takes xt and ht-1 as inputs.  They perform some 
calculations and then pass along ht. What makes them different 
from LSTMs is that GRUs don't need the cell layer to pass values 
along.  The calculations within each iteration insure that the ht

values being passed along either retain a high amount of old 
information or are jump-started with a high amount of new 
information. 

https://cs.uwaterloo.ca/~mli
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