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Other Ways to Train
a Neural Network



Feature Detection
(for Decision Making)



Logistic
Regression
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regression — classification
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regression — classification
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(without noise)




(without noise)




logistic (sigmoid) function
logistic / 1' f

— y=0(W*x+Db)
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(with the noise)




=== | ogistic Regression Model ||
— Linear Regression Model
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Perceptron
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perceptron as logical opperator
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axes are features of your data

cize

domestication

which features should we use???



Multi-Layer
Perceptrons



Let's gradually build up abstract features
by applying a classifier to the
outputs of a lower-level classifier!



MNIST

(Moditied National Institute of Standards and Technology)

60,000 training images, 10,000 testing images
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Low-Level| |Mid-Level| |[High-Level Trainable
Feature Feature Feature Classifier

Feature visualization of convolutional net trained on ImageNet from [Zeiler & Fergus 2013]
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Supervised
Learning



Given (x, y) pairs from the function y = f(x), find f
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Cost (W) = RSS(W) = Z{yi — 9.}
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Gradient Descent
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Backpropogation



y=oc(w*xx+0b)




Yy =o(wy * 1 + wa * T + w3 * 1)
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Yy =o(wy * 1 + Wwg * T + w3 x 1)

y =o0(z)
2 =W, *T1+ W ko + w3 *x1
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Tricks that make
this work/scale!
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Weight Sharing
(via convolution)
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Dropout
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(b) After applying dropout.

a) Standard Neural Net
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