An Introaduction to Neural Network



How does neural network work”?

x £X:0.98=Sigmoid((1X1)+(-1X-2)+1)

x And 0.12,0.86,0.11 etc. so on...

Reference:2016.05.21-82ERNEFE-—HIFERAEER-TAK



What Is activation function?

R(z) =maxz(0, z)

Sigmoid Function RelLlU Function

1.https://sebastianraschka.com/images/fag/logisticregr-neuralnet/sigmoid.png
2.https://mlda.qgithub.io/images/figures/relu.png



https://sebastianraschka.com/images/faq/logisticregr-neuralnet/sigmoid.png
https://ml4a.github.io/images/figures/relu.png

What is Softmax Function?

® g generalization of the logistic function that “squashes”
a K-dimensional vector z of arbitrary real values to a K-
dimensional vector f(z) of real values in the range (O, 1)
that add up to 1.




| 0SS

Loss can be square error or cross entropy between the network
output and target.

Reference:2016.05.21- 828 RN FE-—HIR|EREE B -FLAR



How to learn?

Network parameters 6={ww1,w2,::-,b1,b2,

1 Learning Target

L

» Pick an initial value for w
Compute dL/dw

we w —ndL/iw

—noL/ow

Reference:2016.05.21-8E&ERNEFE-—HIFEEEELE-ZERRK



An introduction to Convolution



Convolution Process

Convolved

Feature

Featura Map having
cepth of 3 (since 3
titers have oeen usen)

Canvolutian
Qperalion

Reference:An Intuitive Explanation of Convolutional Neural Networks-
http://www.kdnuggets.com/2016/1 1/intuitive-explanation-convolutional-neural-networks.htm!



http://www.kdnuggets.com/2016/11/intuitive-explanation-convolutional-neural-networks.html

Pooling Process

1

max pool with 2x2 filters
and stride 2

Rectified Feature Map

Reference:An Intuitive Explanation of Convolutional Neural Networks-
http://www.kdnuggets.com/2016/1 1/intuitive-explanation-convolutional-neural-networks.htm!



http://www.kdnuggets.com/2016/11/intuitive-explanation-convolutional-neural-networks.html

Convolutional neural network



Convolutional Neural Network-Overview

Convolution Pooling Fully Fully Output Predictions
Connected Connected

Dog (0)
Cat (0)
Boat (1)
Bird (0)

Feature Extraction from Image Classification

Reference:An Intuitive Explanation of Convolutional Neural Networks-
http://www.kdnuggets.com/2016/1 1/intuitive-explanation-convolutional-neural-networks.html



http://www.kdnuggets.com/2016/11/intuitive-explanation-convolutional-neural-networks.html

More Convolutional Neural Network(1/2)

Image
(32732 class probabilities
numbers) differentiable function (10 numbers)
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Ful connecton Gaussian comectons
Convolutions Subsamping Full connecion

{LeCun et al., 1998]

Reference: http://www.self-catering-scotland.co.uk/bags-imagenet-
classification-with-deep-convolutional-neural-networks-krizhevsky.html



http://www.self-catering-scotland.co.uk/bags-imagenet-classification-with-deep-convolutional-neural-networks-krizhevsky.html
http://www.self-catering-scotland.co.uk/bags-imagenet-classification-with-deep-convolutional-neural-networks-krizhevsky.html

More Convolutional Neural Network(2/2)

VGG 19&Residual Net

Reference:
1.http://www.cs.toronto.edu/~frossard/post/vgg16/
2 .https://www.quora.com/How-does-deep-residual-learning-work



http://www.cs.toronto.edu/~frossard/post/vgg16/
https://www.quora.com/How-does-deep-residual-learning-work

What have each layer learned??



What have each layer \eamed’?(1/8)
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corners & edge/color conjunctlons

Reference:https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md



https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md

What have each layer learned?(2/3)

Reference:https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md



https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md

What have each layer learned?(3/3)

Layer4 . | | F‘: { " : “‘;- 1 AR .5:-“:. —‘_, »:,_“.
Object parts Entire object with pose variation
(dog face & bird legs) (dogs )

Reference:https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md



https://github.com/coreylynch/vgg-19-feature-extractor/blob/master/README.md
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