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Historical Wayves
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Historical Trends: Growing Datasets

Dataset size (number examples)

Figure 1 . 8 (Goodfellow 2016)



Connections per Neuron
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Number of Neurons
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Convolutional Neural Network

1. Introduction



Convolutional Neural Layers
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How to detect a significant drop in the error rate

* 1530 errorsin 10,000 test cases significantly better than 40 errors?
— |t all depends on the particular errors!

— The McNemar test uses the particular errors and can be much more
powerful than a test that just uses the number of errors.
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From hand-written digits to 3-D objects

* Recognizing real objects in color photographs downloaded from the web is
much more complicated than recognizing hand-written digits:

— Hundred times as many classes (1000 vs 10)
— Hundred times as many pixels (256 x 256 color vs 28 x 28 )

— Two dimensional image of three-dimensional scene.
— Cluttered scenes requiring segmentation
— Multiple objects in each image.

* Will the same type of convolutional neural network work?
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AlexNet Structure






Depth: Repeated Composition
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Figure 1 . 2 (Goodfellow 2016)



Test accuracy (percent)

Better Generalization with
Greater Depth
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