
„Normální“ neuronové sítě: shrnutí:-)

Aktivační funkce: Sigmoid, Tanh, ReLU, Leaky ReLU



Konvoluční NS

LeNet-5 (klasika) Y. Lecun et al.:Gradient-based learning applied to document recognition (1998)



Stavební prvky NS







Caffe net (1-GPU AlexNet)



VGG: Oxford Visual Geometry Group

Karen Simonyan, Andrew Zisserman: Very Deep Convolutional Networks for Large-Scale Image Recognition 
(2015)



GoogleNet CNN
C. Szegedy et al.: Going Deeper with Convolutions (2015)



C. Szegedy et al.: Rethinking the Inception Architecture for Computer Vision (2015)

NVIDIA



ResNet CNN
Kaiming He et al.: Deep Residual Learning for Image Recognition (2015)
Kaiming He et al.: Identity Mappings in Deep Residual Networks (2016)

Jie Hu et al.: Squeeze-and-Excitation Networks (2018)

If the identity mapping is optimal, it is very easy to come up with a solution like F(x) =0 rather than
F(x)=x using stack of non-linear cnn layers as function.



Příklad:



https://medium.com/apache-mxnet/transposed-convolutions-explained-with-ms-excel-52d13030c7e8



Recurrent Networks

•  is the input at time step . For example,  could be a one-hot vector corresponding to the second 
word of a sentence. 

•  is the hidden state at time step . It’s the “memory” of the network.  is calculated based on the 
previous hidden state and the input at the current step: . The function  
usually is a nonlinearity such as tanh or ReLU.  , which is required to calculate the first hidden 
state, is typically initialized to all zeroes. 

•  is the output at step . For example, if we wanted to predict the next word in a sentence it would be 
a vector of probabilities across our vocabulary. . 

Each rectangle is a vector and arrows represent functions (e.g. matrix multiply). Input vectors are in red, output
vectors are in blue and green vectors hold the RNN's state. From left to right: (1) Vanilla mode of processing
without RNN, from fixed-sized input to fixed-sized output (e.g. image classification). (2) Sequence output (e.g.
image captioning takes  an image and outputs  a  sentence of  words).  (3) Sequence input  (e.g.  sentiment
analysis where a given sentence is classified as expressing positive or negative sentiment).  (4) Sequence
input and sequence output (e.g. Machine Translation: an RNN reads a sentence in English and then outputs a
sentence in French). (5) Synced sequence input and output (e.g. video classification where we wish to label
each frame of the video). Notice that in every case are no pre-specified constraints on the lengths sequences
because the recurrent transformation (green) is fixed and can be applied as many times as we like.

https://reference.wolfram.com/language/ref/Tanh.html
https://en.wikipedia.org/wiki/Rectifier_(neural_networks)


Long Short-Term Memory Recurrent Neural Network

http://colah.github.io/posts/2015-08-Understanding-LSTMs/

The first step in our LSTM is to decide what information we’re going to throw away from the cell state. This
decision is made by a sigmoid layer called the “forget gate layer.” It looks at  ht−1 and  xt, and outputs a
number between 0 and 1 for each number in the cell state Ct−1. A 1 represents “completely keep this” while
a 0 represents “completely get rid of this.”

The next step is to decide what new information we’re going to store in the cell state. This has two parts. First,
a sigmoid layer called the “input gate layer” decides which values we’ll update. Next, a tanh layer creates a
vector of new candidate values, C~t, that could be added to the state. In the next step, we’ll combine these
two to create an update to the state.

http://colah.github.io/posts/2015-08-Understanding-LSTMs/


Updating the old cell state, Ct−1, into the new cell state Ct. We multiply the old state by ft forgetting the things
we decided to forget earlier. Then we add it∗C~t. This is the new candidate values, scaled by how much we
decided to update each state value.

Finally, we need to decide what we’re going to output. This output will be based on our cell state, but will be a
filtered version. First, we run a sigmoid layer which decides what parts of the cell state we’re going to output.
Then, we put the cell state through tanh (to push the values to be between −1 and 1) and multiply it by the
output of the sigmoid gate, so that we only output the parts we decided to.



Temporal CNs

Shaojie Bai, J. Zico Kolter, Vladlen Koltun: An Empirical Evaluation of Generic Convolutional and Recurrent 
Networks for Sequence Modeling (2018)
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